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^3 (57) Abstract: A process for producing a peptide or a protein containing an amino acid residue having a modified side chain char- 
actcrized by comprising chemically producing a peptide fragment containing an amino acid residue having a modified side chain 

£Q with the use of a weakly acidic eliminating resin, producing by a genetic modification method and/or an enzymatic method another 
peptide fragment containing no amino acid residue having a modified side chain, and then fusing the obtained two peptides frag- 
ments with each other. According to this process, a peptide or a protein having a modification such as acylation, glycosylation or 

00 phosphorylation and being excellent in qualities can be efficiently obtained. 
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3-- 7 7 > iv-fe 7? o-Tfe ^j&S/JnJI/^ >^(E3i Ut 7°^ — 
(GHS-R) K^5rtBte/fc£#;i'^>#S&(£iiH ; ? : (GHS) ^ 1999 
hH^&fif$!i#Bt'Sn, ^l>U>^#*^tlfc(Kojima £>>Nature, 402 
m, p. 656-660, 1999 Fte* "fe U >^»OTKMS^JigJtei^TT 

fc (^11). 0!l*.fc£fc: h^l/U >tt7$;l2 8fl^^D, 3^(D-feU> 

fl&M^^©^'!*^^^^^^ ^ tdWoT^S (Koj iraa Nature, 
402 p. 656-660, 1999 £7c, W/^£>#S£n*:^l/ U >te, ifo.^* 
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tb (Human) : GSS (n-oc t anoy 1) FLSPEHQRVQQRKESKKPPAKLQPR 

: GSS (n-oc t anoy 1 ) FLSPEHQRVQRKESKKPPAKLQPR 
Jyh (Rat) : GSS (n-oc t anoy DFLSPEHQKAQQRKESKKPPAKLQPR 

: GSS (n-oc t anoy OFLSPEHQKAQRKESKKPPAKLQPR 
•7«j7X (Mouse) : GSS (n-oc t anoy DFLSPEHQKAQQRKESKKPPAKLQPR 
(Porcine) : GSS (n-oc t anoy DFLSPEHQKVQQRKESKKPAAKLKPR 
ry^ (Bovine) : GSS (n-oc t anoy DFLSPEHQKLQRKEAKKPSGRLKPR 
tyi? (Ovine) : GSS (n-oc t anoy 1) FLSPEHQKLQRKEPKKPSGRLKPR 
(Canine) : GSS (n-oc t anoy DFLSPEHQKLQQRKESKKPPAKLQPR 
(Eel) : GSS(n-octanoyl)FLSPSQRPQGKDKKPPRV-A^ 
~W7. (Trout) : GSS (n-oc t anoy DFLSPSQKPQVRQGKGKPPRV-M, 

: GSS (n-oc t anoy 1)FLSPSQKPQGKGKPPRV-A^ 
-«7HJ (Chicken) : GSS (n-oc t anoy 1) FLSPTYKNIQQQKGTRKPTAR 

: GSS (n-oc t anoy DFLSPTYKNIQQQKDTRKPTAR 
: GSS (n-oc t anoy DFLSPTYKNIQQQKDTRKPTARLH 
^7->#x;KBullirog) : GLT (n-oc t anoy 1) FLSPADMQKI AERQSQNKLRHGNM 

: GLT (n-decanoyl)FLSPADMQKIAERQSQNKLRHGNM 
: GLT (n-oc t anoy 1) FLSPADMQKI AERQSQNKLRHGNMN 
GSS (n-oc t anoy 1)FLSPSQKPQNKVKSSRI-A^ 
GSS (n-oc t anoy 1) FLSPTQKPQNRGDRKPPRV-M* 
: GSS (n-oc t anoy 1) FLSPTQKPQNRGDRKPPRVG 
(Equine) : GSS (n-but anoy DFLSPEHHKVQHRKESKKPPAKLKPR 

^^/<;v*(c8mmc^ y^y^jm (C4), ^v-j-omm. ? 



T^tfT (Tilapia) 
t^X (Catfish) 
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lh-r h^s#:, mm^mmm^jv'e >mmmj: am* (d^?° 
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XDMTU. Bednarek 5> (J. Med. Chem. , 43 p. 4370-4376, 2000 ^), 
Matsumoto f~> (Biochem. Biophys. Res. Commun. , 284 p. 655-659, 2001 

m iz^om^nx^^o mm&m^ : wo 01/07475 iz. ^ku> 

^c^^^tsm^nw^o b^U jb#^ffi^J:^^ig^t^^ 

15 mm&^&^omm'b&z* 

z;Mmm<Dfem&mfrizm&&&'vmnT^z>&, ^mz^x\t. sst 
■}j\i7kftm<DMRB &m ^&fctt>iz. raw \z^fc <Dmfefim b < mm wt? « 

mmm&m^znfc^m.mmz&^TU, mmm. y^-Mt, x;i/*xi^ 
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(cs) fcttxte&<, y'?>m. (C4), r*>i (cio), &&^tez\ 
m^rcm^^mmmxmmmzmmmm^m^y°^^^mmm^mm 
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MS^tlTV^, Native chemical ligation £fe (Dawson Science, 
266 #, P. 776-779, 1994 ^) te, Ligation SMfcfc Cys X£Jfi1b~D 
ftifl. «iS, *M^^SU^tlXrW^$tlfe 0 Kawakami 

TV>£ (Tetrahedron Letter, 41 #, p. 2625-2628, 2000 

huIE^xt;^;^© AW^^Tfc^To u >B&fta?nfc P 2iMax m&m 

<D&f&mz3s\,*T (Kawakami £>Tetrahedron Let t. , 39 #,p. 7901-7904, 1998 

mm4t¥&)$&xv>M{mmz&^ft^y°^pmft mm^) (13 

Boc m~VUmT& 0 Vk\z, 7x~l/>y75 >ta^r h7y;H^t§r 

j&ft) riitT^i» 0 mmzz\n&(D-mmft*mm, »j©H00Bt mam 

1 lXtBtsnTVi*. t^Ftffi- <#4MfoS#) 

m&\zy^~v>z?7^>m(D^mmmm*mmT&&x\ mmam<D&. 
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frvm&Rmiz&^T:. mm., ^j©HooBt m^m^x^Mtm^mi, 
01/07475 izh, tfuv ymstrvv ymm&x&z^y^ 

5f h ^ 'J > (1-5) ilfef 11^ t J; 0 Lfe 7 7 h^t/U>(6-28) 

io tfa \z & v ^ Fm&mmfrzmMts it-i: h^i/u>(H)s#5n 

Ser ««S*t*6««tcj5:Sfc«>K:, 7yh^iJ> 
(6-28) 3fiVijg^bS9*^T#^:V^CD^Clc*3lriT, ^jgttS 

15 U X6-2S) SiaSfc^lriT, XS^W^^ FWrftffiOCmtmT 2. J 

^l/'J> (m-n) te, ^I/U>0N**^e,m#l~n#S©7$yHSS 

^S^^FBrJf *W»T*IRfc:t>^<'S)^©B||B 
20 ^5. ffl^P§#-5f : WO 01/07475 tC|Bife$nfc«®7 y h^HJ X6-28) 

&*mz& 2 mmmmmmfe oik^ib##wo99/38984) 

LT^fe D > ^©7°Dt7y>^iiilTfitx. V8 7"Dr7- t?ft&# 
(rV8D5) (mm^f 9-47291) £ Kex2 ^D^T-if mmW- 10-229884) <D 2 
WSIfflbT^§ 0 LftUte&b&m^y bt/UV >(6-28)£^tf 
25 Bfc^ifcM£<®£5g3|-r5:/7X$ F (pG97s rGR) «7cJ31Mj3 -fi?? b zs 
y-t'il^tt hBJ¥«J»*;i/qE>(l-34)«!:CD»^ae«*iSf8ii-r'5^ r 
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^X^H (#I8¥ 9-296000) §^te«»b&fc©&©T?, M^^KWrM* 
\z, ^n?)©^7"f Hlffr (^^RlX^f^fP^^) N5fdgKHS8rtf- 
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ommfr e> com d ttjtcii y ^#jj$i(Z)^®x£j»2i±ic < 

;|/T>^r-^A^n^-U F (TBAF) «@^fefjii^e>^y^F^M^ii-§a^ 

L-T/E^tVTVifc (J.Chem. Soc , Chem. Commun. , p. 414-415, 1988 ^, 
Tetrahedron Letters, 34#, p. 7599-7602, 1993 ^) ^^m^^>UMW. 

mmmm± \zmm l ^ ^ y j- f « tbaf mji \z <sz ^ T«Mg a> e, l & ^ ci 
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^MiL nvm^ TBAF^^nn ^ttFifmmfrzmMT 

7j&£t&&u $mtfuv> (8-2 8) mft&2®mmm$mmx±mz 
mmt^t^zmm^yts-m^^^r^ -zziz^mM^zu, urn 

m&i:m**mzwmfcfr^®m4kvo&jj&&miLVt£ 0 -rr^t>. um 
^y°^^(Dmmm\z^mM^mm.-r^mmu7Kmm(DpH^zsum\z{t^v 

0 . 7kmWi<D p H Sr 4 - 8 £T £ H £ \Z J: D «®SoKffi2^BI±T#, 
#^^K»fM-©Sg'&^S3fi:^b, 75y^©gtt«, ROSS 

M-r^^<h^T#^><h^-5fiJ^*^o IPS, c*JS7$/BISSdi7fi:© 
7°n'J>t$§©T, v^^M-Ser-Pro-) H3fl@©75/i (Leu)£ 

\zfflXZ>z\h-tfi7: ; gZ> 0 
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bps, ^mu. 

(1) mm / &.mwmm^m^^>z.t.^wh'r^, 5£i ; -a (r) - 

(2) (a) mm&mw.mm±iz. mm^mm^nx^^y ^ /tx^ 

/RtX*T5/K©^©ia^J^t*5^^H»fM-^Sib, (b) huIB^ 
^ H Bf H- WK»flB-t £> MM S * ^> E £ & < > B Rt^Oi 

-3**57^ / tX»75 7 f AOttiCf (c) HufB 

K#«U*HB!«&B*£R^4fctfl^ <<*> »tt«K»IB^&^^H»fn' 

(3) 7s ynx»*75 y HA©u«©ffi«s^ ^u^fi^urc 

-T^BfjfB (1) Xte (2) fclB«©^^H»fW-©«5fi*fe 

( 4 ) ~> u fr&um&ifi* t - ;* ^;v>- u ;w (tbdms) , t - -f 

^)Vz?7x.—)Vi/V)V (TBDPS) , hU-rV^ntr^v-U^ (TIPS) , M.M 
V^^v"j;i/ (TIBS) , t-^^^^^^U;!/ (ThxDMS) XtthU 
y^—)Vz/V)V (TPS) ^y^lfflSRT^— C7A**5 i h^^;WT> 

t^A7M'JF (TBAF) , f^7Xf;i/7> : t^A7M'JF (TEF) 
X«T> ; E-^A^;l/^U K-C&5d<fc£#fR£i"2>ffirBB (3) ciam©^ 

(5) A3ftS-feU>. Xl/^-xi>, ~>X^-f>, /^^^X-J-f >> U5?>, 
^-;i/-^>, ^;U^5>^, 2-y$/T^k°>m. ^75/Si, 2-T 
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#bW«Ji^*4M»i-r*IMB (1) - (4) fcC«©^^ HWfr©« 
(6) A*t-feU>Xtt^^=>T*t), Rtof^^LTA 

(8) (a) 5*1 ; -a (R) - (5^ Att7$;»Xtt*7Syi 

iiWfi^UTHU buIB (a) ©^^KWM-t^Jflfc, (b) 
«ft$5^c75yi^7$y^M^^i^tlTl^^^ hk 
fi-£«5gU tufa (a) Rtf (b) Tfajfi^n*:^^ FKfi-SI&M-* C 

( 9 ) *** 5 & 7 $ y »x«#:r 5 / @t £ 1 a -fc«r««*tiT^ 

S^^KWM-ft, flfffi (2) ~ (4) fc|B«<3D^T»Jfi-rSHt*#« 

(10) A*tiru>, x^x>, i,x^>, ^^^ >y -y^ 
**x^er;ns^ x -5vns*, ^x-^;i4§i^ s^;^ t 
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&VTte2>Zi£&&mi:'rz>ttft (8) Xte (9) IZ&WHD&m^??- FX 

A©fiM^^bT^^^i^#iiiiT^tufB do) izmmomm^y"^- 

(12) mm^y"^- Hxtiiei^ ^i/u >xte^<DM^#-T?&£ 
h&mnzz-r&mm (id ^fB«(D^^^Hx«MeK©$ait^, 

d3) ^y^H8ffit©^^\ ffitrm&m^xnt>nz>z\ 
refute (8) ~ (12) \z$m<Dmfft^z7^p^zm&n<Dmmjjm. 
io (14) a&^sfl^ 2 - ( i - fc hd^>7 h u 1 — -r ;w - 

LlJ^-fh^^fMU-OA ^-y^M-O^X^a: — h (HBTU), 

2 -(i - 1 Ha^>y h UTV— i — r;w -i,i,3,3-^h^^^;p 

^D~^A 5^h^^;i^^-D#l/-h (TBTU) > ^^ac-;i/^^5jNU;V-T^H 
(DPPAK ^^jz-^tInXtJnDS/T-^— h (DEPCK z?^( Vy°U\f.)Vtl )Vt$ 
15 y-Y^ F (DIPC), yy^OA^Jl/#y^5F (DCC) Xtel-X^l- 
-3 - (3 -z?*^)V7^;-7°n\i)V) *JI/^5F (EDO 

#m<h-r^>MfB (i3) izmmcDmm^y'^^xit.mmm^m^m. 
(is) s?-r v bf ;^;p^>?-r s h (dipo , u ^ 

*i/)lj3Jl#iS^ 5H (DCC) Xtel -X5F-^- 3 - (3-^^1/75/^ 
20 otf;i/) F (EDO T&tK Mf3$g^J£^£^;7 0 5PF8JrJt(£> 

Sfr&a*, 1-tF n^->^>V F U (HOBt) , 1 - t Fo^yT, ^ 

M5F (HOSu) Xte3, 4-yt Fo-3-t FD + y-4-^V-^ 
y/F'J7y> (HOOBt) (DW&T, ftt>tlZ> £ ££#1§fc<hT£jifiBE (13) 

25 CMtS. 
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mm^onr^m^^y^^x^m&momm^m, (t>) itki 

h v^)mmm(DMmmmmm&m^TMm?&z.t*wmt-tz>. mm 
^r^^m^^y^ mzifuv >x\$tfuv >mmw<D 

( C ) &m&&&i7*- amm^) ^mm^^u^y 

c^mmzy°av>%;frTz>z:£iz£V). mmy ^ ym<Dy±^it^nm 

>^^uv>mm^mmizmm\z^^$ ) ^rcm^mizmT^ 0 

^'>&< t 1 ©75 y iXtt#7$ / i^ 1 ; -A (R) - (J**, 

Aity =i /mxmtr ^ RitA(ommizm&v-c^z>im<Dfc 
®izmAzrLfrwmm%*k'T 0 ) -vm^^n^mm^o t#c7$ j mxmty 
^^^^ ^7^ywt3ti*#y$/Wi<Dmmiz&vz>, 7 mm, 75 
ym. tfy-itjm. <$^vjm -t>fu;vs, ^j^^mm 

ft^#TMts^y^ mmz&v&&mm*®im2vz> n < mm^y^ 
Fmfr&Mmmmmmft t>mm~?z> z t zmm trz>, mm* t> nrcy^ 
;^xf»5yi$ 1 &±^ts&mztiT^z>^y°rF m*(Dmmjjm, 
(2) (a) T$y^x«/^DC#T5/m^e,^§0fa©iB^j^wb, 
fr^y^ymxmtysi;m<Dmmiz&tfz>, 7mm, y^sm, ^ 7 -j? 
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5^y^KWfit*PKttlWK»ag±W«b, (b) *MB"<y^F»rfir&PBfe 

^S^H*£Jl£^b> (c) HufB^abfc#M^S^R-e^fP 

< Ml B^ ^ F Sr Jt £ PBIttBIJBmilg^ & BJK $ 3 d t * i T § fufB 
10, (1) tSB»©^^H»fM-©SSig^, 

o). (a) mm&m«imm±-v* rs.sm.'xtz/Rxfi&rs.ym&ffi 

if7^/I, -f^^/'JM, ^>F'JJH> ^M^hl^M^ 

15 snxv^^^FBfM-^Kb, (b) mm^ft^mm^^p 

te#T = y^A©#JiItC*5^^>^ttSmX(Z)4*ttaSr^ttb, (d) HUBS 
^ab^iJii^fi^RT^-r^^^^^^T^^l ; - A (R) - 
20 (SC4"> Att75/tXtt*75/I^U R}iA©IJIl:^LTV^ 

tissstj tst)$n§iM5 ^7^ yix«#75 ibjll 

25 !i^^^{t;Ga^T> ; &^-^A^ffiV^^<h^e>75:^)ffjlB (2) Xtt (3) t 
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( 5 ) -> u im&mMfiK t - ^ u ;w (tbdms) > t -y 
W7z^>ij^ (tbdps) , hu-rvynti;i/^u;i/ (TIPS) , MJ-T 

y^;p->'J;P (TIBS) , t -^z/)V^^)V^))V (ThxDMS) XteF'J 
7i^V'>U;i/ (TPS) T&O, 7^^12g^:T> ; E-»>A^h^^;i/T> 
5 t-^A7;l/t'J F (TBAF) , fh7Xf;i/7> ; E-^A7M'JF (TEF) 
X«T> ; E-^A^;^U FT* 5 MSB (4) KlBB*©^^ F»rtt-©®SSt 

(6) A#*-feD>* i/X^-f>, ^^^Xr-f US?>\ 
io $;70>E 7XA°7^>i, fDy>Xtt7X;'?7^>'T^0, R#x 

x^;i4irar> x— ^x— ■ x-;i4g<&, ^x;i/7^ 75F 
itw^stc^bTv^jit^^^^saiB (i) ~ (5) (ciat&cD^y^ f 

15 (7) A^-feij >XSXl/t^>T^D. R^XXfi^^lTA 
©fflil^JcmS^-B-bTV^Clii^S/fe^tGfB (6) ^ismcD^y^Fif 

(8) ^^Ffr>t^\ ^I/U>fet<tt^i##, XtefufB^l/U 

20 £fulB (7) tfB«g©^y^Fif)t©^3t7j& 

o) (a) ButB (i) ~ (8) \z.tm,(D^mz.&~D~T:mm&omzT 

5 7iXtt#7^7il: 1 KlttJri^nT^?)^^ F$rtt-£M3tU 
#ulB (a) (D^y'^PWrfrtmm^ (b) "5 /^X«#T 

T^ymx«#T^ym©«iicatt^>, tk^s, 
25 7a;i, ^7-y;s, -t^yvvjm, -y>fd;i^ 
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mmv, mm (a) (b) xmrn^nr^yTbrnh-^m^T^^^ 
(i o) ^y^mx-v®^ m&mzm^Tftfrnzztfrztez 

Mm (9) fcf2®©^^^HX«M&K(7)^^, 

(ID m-&m&. 2-(i-bHD^>y>uyy_;i / _ 1 _ <;l/) _ 

1, 1, 3, -\4-tl-^;i,^-D^X^3:-h 
(HBTU) > 2-(l-tHD^/hij 7 y- >ll/ _ 1 _^ ) _ 1; 1} 3> 

3-^h^^^;U^D-r>A ^b^7)U*U7$U-b (TBTU) , y7i~^ 

(DPPA), y7x-Mx^Dy7-x-h (DEPC), 
V^DfcfMM^. H (DIPC), y^D^y^ M ^ 5H (DCC) 
Xtt 1 -JL^)V- 3 - ( 3 - y7^7S / y a fc?;» *>H?s>-f =l F (EDO 

(12) m&Mlfi. ^V^DtlM^^s H (DIPC), S^O'S 
+ (DCC) ( 3 -^^ T ^y^ 

ntr;w #;m?>m> 5 K (EDO T*tK mmm^m^m^^^y°^m)f (a) 
i (b) l-hFD^>y h iJ7^ (HOBO. 1-tHP 

(HOSu) Xtt3. 4-yhFD-3-hFP^>-4- 
**V-*>*J b U 7^> (HOOBt) ©S^Trfrfrtl* £ fc* SfcfclflE ( 1 

& Affile (9) ~ (12) fcia*©<M>^^Kxtt»eK©wb&tt, 

(14) «,^7$;ix^7$yi^^i^i^T^ 

TlS^fe; 
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3 — h Tz>j&&mm<D ^tn^$: wt* § ^ii^ z $ - cfc k> mn^W: £ 

X@ (2) ;Xg (1) t43^TB4^®eK^^bfe^, #e»tifelU^ 
X@ (3);Ig (1) Xta (2) X# £> n& g ^ K CDfJjil Id is J* 5 , 

a ; 

^tr^tcfcO^T^^<h^e>7 t c i:^tufB (13) fcC*©#Etfii^^ H 

(15) Ig (2) F&TOrMlC «fc D U >#-@BM 

£ @ ^J^y^ H t (DWWrfrmtf. Om p T 7° n ^X-if Xfi-eo^M^ 
Ke x 2 7°n^T"ifXtt^(DM^#:§ffl^T2^fe b Xff*Dn?)il<h^e>^ 

§buib (i4) \zmM(Dmm^^- FJuts&Rvm&fi&s 

d6) u —mm**, mmn 2 7 \zmm<Dum-r:& % mm (h) 
x« (is) KmrntDrnm^y^^^tsmm^mm^m. 

stEfiB (i3) ~ (i6) \zmm<Dmm^?- Hxttieios^fe 

S^y^ K$rJt£, PH4-8 ©»jft4«T*fl»R^fii#-rS d <h £<t#M£T 
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3fufE (13) ~ (17) tZ.mk<DWfr*77\*X}*&&n<DW8&fc 

(19) §I£^Bo cXX&5MfE (13) ~ (18) {C|B«(D^|fp 

(20) x© (i) ; mmoT^ymmm&m-r&^^F (ot> 

is (2) ;x=fs (i) \z&\,*Tm&mmn&mmvr£m&. nzntzm&m 
x*s (3) ; xg (i) x« (2) x#e>n^s^y^F©Mi«}c43tt^, 

e ; 

XfM (4) ;X@ (3) X#e,nfe^«$nxV^g^^F^, pH4~ 

(21) ftiS^B o c *X&£ MIS (20) fcfH«a>4g&fif£ -5 ttfcT 

(22) X@ (2) t£$tt£^!l^:7 0 5P FRtfijfrMKlJ; 9 U >#—IB?!l 
^1^7? H t©«JWf^*30», Omp T7Df7- HJUttommfaZLZt 
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siuta (20) (21) tz.$BM<Dmm&'5ftit7$smx\z&7$s 

(2 3) U >%-mm&, MB?iJ#^2 7 fcSB«©BB^lT?*SH&IH (2 0) 

5 ~ (22) izmm(Dmffi&?vfz7^jMxmt7^jm^&m^mz 

(20) ~ (23) \ztm<DWM^7^Fx\zw&n<Dmm%m, 
io cuts. 

^10A«, hGhrel in (8-28) (Dik'affirf' U DNA & £ £ 7 5 y ^IB^J £ 
iltt^o pll7 8-28oRRfcJ;D^^n§ hGhrel in(8-28>H* 

15 ^fifl<Z)T== /miB^J£^L-W3o 

^2 0^ MLfc [Ly s ,6 - 19 - 20 - 24 (Boc) ] hGh r e 1 i n (8-2 8) (D HPLC ##r £^ 
bWSofcf— ^ T)«, [Lys ,6 - ,9 - 20 - 24 (Boc)]hGhrelin(8-28)(^tf-^^'r . 

131ft »fM-CDil'&SJi&^bTV^o tf— ^ Ate[N a -Boc, Ser 2 - 6 (tBu)] 
hGh r e 1 i n (1 -7) (D tf — {7 £ , tf - 2 B « [Lys 16 - ,9 - 20 - 24 (Boc) ] hGhr e 1 i n (8-28) © tf 
20 fc: — ^Cte[N a -Boc, Ser 2 - 6 (tBu), Lys 1619 - 20 24 (Boc)]hGhrel in ODtf— 

k: — ^D« hGhrel in ©h°-^^-To 
f4 ill, MS Lfc hGhrel in © HPLC ^IS^^bTV^o 

m^mn. Kex2 yD^T-if^^^iigMs^^sis^eHcDTsy 
25 ^ 60s, m 5 m^ftj&Lti&m&m&wcDKex 2 mmmm^icir^jfv 

felg^^^LTV^o !6iAfl PR-hGhrel in (8-28) ©Kex 211^^11:© 
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HPLC#*f«SSI&^r. fg6EB«U M-hGhrelin<8-28)©Kex2SP£Sj&&© 
HPLC^«fjte**^-r. f KRHiGhrelin(8-28)©Kex2IM&Rj&&© 
HPLC # «f » A & ^ "T - fcf - 9 7) « > U > # - 13 3RJ £ ^ tT 
[Lys I6 ' 19 - 20 ' 24 (Boc)]hGhrelin(8-28) © h° - ^ £ ^ t. fcf— £ -f ) 
[Lys 16 - l9 - 20 ' 24 (Boc)]hGhrelin(8-28) © tf * St. \±— $ O) it. 
[Lys lfil9 > 20 "(Boc)]hGhrelin(16-28)©tr— &&*kTo 

hGhrel in(8-28) WklkM&MtDy 5. yHffi^J^tT^§„ 

CLys' 6 - 19 - 20 - 2 HBoc)]hGhrelin(8-28)©^ttl?«^^bT^ 
Ml OHfi, ays' 6 - 19 - 20 - 2 ''(Boc)]hGhrelin(8-28)©^|4M^^bX 

#>T&9, D-75;t, «-7$>i, 

y», r-T^y^, ^i75;i, Mys/i, 

r^7$;ij I^FJ: J; 0 3 - H $^5 2 0 SS©7 $ y 
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R* 
I 

H 2 N — C — COOH 
I 

R" 

tt'M^h'ffiSSO^ft^SUJ. NH 2 -CH(CH 2 OH)-CH 3 , 
CH,-CH(R n )-C00H, CH 3 -CH(R U )- CH 3 (ftfnt>4HF«S^^ X 
tt NH 2 -(CH 2 ) 3 CH(CH 2 OH)-COOH. NH 2 - (CH 2 ) 4 -C00H . NH 2 -C (CH 3 ) r (CH 2 ) 3 -C00H , 
NH 2 -CH (CH 3 ) - (CH 2 ) 2 -CH (CH 3 ) -COOH, NH 2 - (CH 2 ) 3 CH (CH 2 0H) - CH 3 , NH 2 - (CH 2 ) 3 CH (R, ,) - 

ch 3 wn*&tt&ifii?*77mm&) wrs/m 
z\z\^\ r,,^ ^r^y^Mjsi^-To ^^F(c*3tt^ 

r#T 5 / mm&j h l xu.mx tf, -NH-CH (CH 2 0H) -CH 2 -, -CH 2 -CH(R u )-C0-, 
-CH 2 -CH(R„)-CH 2 - (^nfc'^f ifi^^^^ HffiSg), Xtt 
-NH-(CH 2 ) 3 CH(CH 2 0H)-C0- . -NH-(CH 2 ) 4 -C0- , -NH-C (CH 3 ) 2 - (CH 2 ) 3 -C0- 
-NH-CH (CH 3 ) - (CH 2 ) 2 -CH (CH 3 ) -CO- . -NH- (CH 2 ) 3 CH (CH 2 0H) -CH 2 - 

-nh-(ch 2 ) 3 ch(r u )-ch 2 - mnh^m-Bk^^^ H4s^s) mifimfzn. 
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io A»7sy§x^7s;^u R\&A<Dmmizm&vx^z>mffi<Dfe 

yg, if7^yyl, -YS^/UM, -Y>FU;«, 
15 75;iXS#75y^©aMM^bT^5^fcfe?.„ s 

&x r 75; kx»*7 5 y wtvmrn 2 nr^mmx & •? x ^ <k ^ n 

(CH 2 ) n -P-Q C^*, nSl-lOOlt^U Pte, -CO-, 
-so 2 -, -CO-O- -O-CO- -O-, -CO-S- -S-C 
20 O-, -CS-S -> -S-CS- ,-S- -CO-NH-, -NH-C 
0-> -CO-NH-CO-, -CS-NH-CS-, -S-S-> -CS 
-NH-XB-NH-CS-^U QJ3u Tjc&fTT 1 , XteC^as, £?£L- 

<«c 1 _ 20 ©t;^;«, c 6 _ 20 o7U-^Sfcu<ttc 7 _ l ,©77;i/^ 

;i/S^-r„) T*fc>3n*2k 5£3 ; -P-Q (5£f* PRtKQ«Hfil3<hlpl 

25 -e^^n^s, x«^4 ; — q QummhmMmo) xm 
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c ! _ 2 0 ©x; c 6 . !0 o7U -;vsxte c 7 _ x 6 ©x 

±IB rx;i^;i/»j tit. iMX«^llT;^;i/»^^ 
tf;i/S, x>;i/S> s e c-y^;i/S, -rv^JH, tert -t^^X. 

^^D^^S, ^>3S>l/»> ^V^>fM, t e r t * 

t*7x-;n, 1-, 2 -fcb<«9 -T>hu;i/S, i-, 2-, 

3-, 4-t>L<iJ9-7xt>h l JJH> T-fe^-^^VS, X>h^-feX 

_tfE rx^;wi^j ibtfl ^>s?;i^ p - ^ h^>-^:>> ? ;i/S, 
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5 <£^„ 

y^A^tux >'X^-r>, ^v-^^-r u> ? >, 

n^>> ^;^5>m, 2 -y^/r^if y7sysf> 2-7$y 

10 5^5 ; - (CH 2 ) n -P 1 -Q 1 n ^hubB^IrI^^o PMl X7f 

O - ^ U x^ Hig^XttN - ^ U □ y H^^l Q 1 ^ BUfBQ<h|p|^ 

£ 5 w-feT ^ J W\ £ ttit f ij£i©7jcMS^x— ^;wtx«xx-x-;Hb^ 

tlTV^t'JX XJ^XX, 5 1 ny>Xttt+y7°D 'J >^tf 

20 ^x-^;Hb. ^xx^WbX^x;^^ hM^nTV^y^T^ 
^tfe>n«»o 7$yiA^uy>« t;^x>x^2, s-^syyat: 
^->m^^ ^ij-a-ti. #iii^T ^ j m&mt e> . mm* e> w-^y a / m\ 

tLTll li©75y^75Ffc ^^"TSF'fb, yj;wxs bit. 
25 7=y7°Ot!t>i/&Wf»n^ 75yM5tXfy>, h'j7>77 
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<s, mm*?ntz7^;wL\ <hUTH mm<D7s/m^ys Hb> tt7 

$ _hSB«^»R tlTH75 7mX«#75 /MAOMiJUc-OH, 

r^i/U>j ttt, F^sfMS^;p ; &>^{jSiis^ (ghs) 
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^'J»tLK cfcDA^tC^ r^i/U>J ibTH @B?U#-S§- 1 ~ 2 

#@^6 4#g^-e©T^y^S2^J^CD^l?, 1-1 £f£L<te 
3{£-fe U >XtaX ^^-->©#Jli7K^S©7K^MW, n - * 2 $ y -f JUM. 

sj&tt^u ^^■5ttfeT$y^x«#T^yM^ i£A±^tf^^§# 
yitiEM. $f^b<«T5y^^e>5#s^-e©T^y^S3^ $?£b< 

^T5y*^^6#S^T0DT^yM@fi^ ^L<tt75y»^ 7 
#@£-?©7i$ygtI2?!K ^L<(i75y^>e»8#gST©75yi 
@2?!k &Jl/<«75/»& 9#a£T0DX5 yi?@B#k $f*b<«T 
1 0#a^T©T^y^i3JO^^^:< <ht>Wr^>^7>FX« 
^-©^^^ff^^n^m^W^bV^o ££>^ |H^!I#^ 1 ~ 2 1 tCW3«© 

y^y^ia^jfc^^x, T^y^^e.4#ss-tr(OT$ym@H^j, 
<«T^y*^e, 5#@^T=c7)T$y^iB^J, $?^b<«T^y^«^^, 
6#@^-cor^y^iB^j> $f ^b<«y^y*^e> 7#g^-e©T^ y 
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mm&tf/juzmiitE titer ^ jmrnn^ts^y^ Fxra-e©^ 
^yat <tD^b<«75y*»&3S@©75yi^ mmtt^mz. 

75;iX«#7$;iTS§u«J:^ll:|f^tK 

10 'PU< £%T>b.^<DT^;m. ^tb<lil~10ill©7$;i > £13 

^BBWC^T, X^/*^e>4#S£T(0X5y&ffi3W, ^6 ;A- 
B-C-D- (S*AfJ75yE *7$y», Xttfctr>££&5*U Btt 

15 ^y^FffiS^afeSo CXfcm«^-T&^X*>SfcoTV>T%>«fc<, (a) 

mm^nrcy^ym. (b) ^xttfjjfi^wr^T^y^ x« (c) mstt 
s^y^Hxtt^o^wfc^^n^Jtfe^sb^aieitbT^tf sns. 

xy>^ X:n-;UX7— >, ~>^a^>-;i/T^n>^, z.n*> 
T§75 7ij tbTH U5^>, 7M->XttkXf-^>X«^n^© 

fuf35£6 ; A-B-C-D-T?^$nS^^F8ffit©'ftt>t)tC, ^7 ; 
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$5 ttfc7$ / ^tt#75 y te^fcMMfr&S H-TV^^T" 

sy^xta^ysym, if t u < s^^7 $ ; ix^©D - ftts s 
§7$ y txttisfii^tt^ t 5. yt^^t. ) $ns^ f k 

SufBS:6 ; A-B-C-D-T^$n^^^FSffM-©^tDOtC, 
#5£8 ;B 2 -C 2 -D 2 - <5£4«> B 2 te. FffiSfi©^f il^t 

ts*7$y it^ d > c 2 \%mm%:? y «xj4*75 y uti. d , , 
d 2 ri, j^TKtt^^wr ^ t s y ^x«s«Mi^tt57 

om#wicfp^$n^^©T^ym^^;^^^^*S{c^tfp^M$nx 
o z xteN r 2 r 3 ( z \tm^m\z^\,m^m^ ^yjtm&mofrfcmjt 

S#Mi7J^;H, R2SlOCR3«, tK^M^^S^ (C^e) OfttiL 

six \zmm tjv^ji^m^ *>M&.znttwzm — x ra^fc & * £ 
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mm&m^Tmmv, (b) mm^o^r^/mxm^y^jm^ 
^u^m^y^^m^. mm (a) (D&m^y^vmfrtmmizmm 
u mm (a) roc ( b ) ^mm^nrc^m^y'^m^m^t^^o 

*mji<Dmmjjmz&^T&zn&mffi^y°^}zxum&n, xt^ns 
^-r^>^^^T?#§ 0 z.z\n\ mm^y°^p%v<temmms x««is 

i~3 (ciB«^nfe^^#tf e>n-s. 
2 . &mfew&.zmm&¥ ^^mmmm i , lai©^ ivj s^^b 

JfCj^b^AfSfT (1977 50 
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F ©fit £ £ £ § o 

15 ^^JVh'J^» 4 h^v-MWMMB* Rink Amide Barlos&Jii^ 
(DhV^Jlfttitm^ Sieber Amide Mmm&mf%> H t^TtS. 

UTtt, t -^h^r>-^;^-;i/ (Boc), hU^nnxfm^M- 
20 t -75M+^M^K 9 -7JWl^x;M h^rS^M*— ;P 

(FmocK ^)V^)V^^)VJLh^ti)V^)V, h^DOlb^^M 
2- (h'J^^y'JJW xh^#;i^~Jl/%b<tet°U^>-4 
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MZK p-^DD^>yWy*;i'» (Cl-Z), p-^n^E^> 
-JfrttzstDV^—fr (Br-Z), p--hn^>yM^y*^iK 
r^>^)V^zyts)V^)V, 2 - 7 xnJK V 7°o tf jVt^y^M- 

5 V7°Dk 0 ;l/^y*JI/^-;k 3, 5 h^v—a, a--J^)V^> 
^WyAM^OiiastbT^TfeiViJ^M^y*^ 
; ^ >i?;p (b z 1 ), ^>Xt FU;K h U^JI/f ©tiS^f t 
T^Tfe<£^X^;Wl/X; h'J7Jl/tD7i:^K ^^n-f ;k *;i/^;k 
^>if>x;V/}N-;k p- h;i/x>x;i//|N-;i/ (Ts), o--ho7i^ 
io x;W7xn;k 2, hu^oi-;i/x;i/^x\-;k 3 ha- 2 - 

7M->0^7^y/l(l mX\Z. ZhDl, Z»> Tsl, p-yt 
b^zy^>^f>X)l^~)lM (Mb s), 4-^h^>- 2, 6-^^^;^ 
>-t£>X;i/*— (Md sK 4-^h^->-2, 3, 6-hlly^;l^> 
20 if >x;i/^n;i/S (M t r), ^y^W>-2-7M^VS(Mt s), 2, 
3, 4, 5, 6 -^>^5F;^>-tf>X;^-;i^ (PmeX 2, 4, 6 
- MJ^. h^->^>-tf>x;P^-;i/S (M t bK 2, 2, 5, 7, 8 
^^^OT>-6-7M-;H (Pmc), 2, 2, 4, 6, 7 

;i/-7h Fn^>777>- 5 - XMzjH (Pbf) m~V®M~C 

25 
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(Acm) I, ter t -7^)im. ^>z?)Vm. p-*3Ml^>^ 
5 (Tr t) Tsl, 4-*F*v—2, 3, 6 - F U ^^;i/^>if 

>7Ji^— 2, 4-^rhD7iy-^ (dnp) ^>z?)Vtt 

~>y^;i- (Bom) t-yh^->^f;P (Bum) Fmoclf^ 

^fc, f u :/ f :7 t ><£K > f u 0iix.teu zs, 2, 

4-^.h^r>—2, 3, 6- bu*3^^>-t?>x;v*-;i/X, 2, •• 

15 >t£^£i*£©rJt^^ 

ki^ji u e» z> z. h nx ^ & e> ii;ij®iR $ n e> a o #i 

fcf, N, N-y/?MM75h\ N, N->^9MI/y-tr h75 F\ N- 
^fJUfDU H>f©t75 FS ; ^it^^U>. ^OD*Mf©ADy 
25 ^bMbTjcm® ; hU7Jl/tDX^/- 7x;-JW7Ji/3-^i; 
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t HD77 >IOI-jJH ; TthrhUJk 7'o fcirt- h U ;MgGDX h 

iz. fi75;n«$tT^<. ^«fiT^/^©ii^s^«, mm<D 
urn. mxv£. cMttfts, *y7°'j>^i$ffl^5*7 7°u>^f 

tCcfctm C^Mfetei*J;i&, gttx^rm **»&*fcK 

p--hD?t7i-;i/XXTJk P-^^>X;1/*^J1/7xZJHXtJK 
p - - h07x-JH7rJk 2, 4-y-hD7xx;|/XXfJK 2, 4, 
6 - h iJ^DP7xX^XXfJk ^>^^Dd^^X;UxX5 : -;l'#CC>7ai 

20 xjI/xxtJI'; l-kHn^vx^^^^F (HOSuK N-tFn^> 
7^;«<5HX7fiK N-hFn^-5-;MM>-2, 3-y? 
*M>i-f5F (HONB) ^yAM^SFxXTJV; 8-tH 

□ A+yj^M^-f$F (DCC), *»tt*;p#s?-f $ K (WSC) ^£ 
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ffl^S*;^5?-f ^ F?£ ; DCC-7f^r^^ ; #;M?x;PSM 

— ;P (CD I) ft;!)^P9- F (Woodward) jx/SSO (N-X^;U- 5 - ? 

xZMVt^/'J^A - 3 ' -X;i/^>m*^) feb<ttN-X5 1 Jl/-2' 

5 y-VVVAM. l-lh^;^-2-l^>-l, 2-ykHD 
^y+;U>(EEDQ)> 1 -X 2 V ^ h^y- 1, 

2 Ho+y^y U > (I I DQ), 1>*S F U 7V—JV— 1 — T;l/-^ 

F (BOP), 0-^/h'J7^-JV-N, N, N ' , N ' ~5r F^;* 

io ^)V-^u~^fh,-^ J &y)V^rw7^7,y^—V (hbtu), o 

h'J77-^-N, N, N ' , N * -5 s - h?*9')\'-VU=L&&-7-b?'7\ 
)V*n&U—b (TBTU), ^^^-^X^U^TS^F (DP PA) &m 

jtia;fr;M*sM , 5 Ffe*r?fflVi6ns7K*tt*;i/#5?-r s f (ws o t-te, . 

15 #iJ*_ta\ EDC(l-I^-3- (3 -^f^J^yy'nWWA^S?, 
-fSFK N-y^DA+yJl'-N' -WJ/x^WMy^S F. N 
-v^D^v^-N' - (N, N-^X^T^/) zy^U^Zy)VfJ)V 

20 £7c, ±|3DCC-T^^^^fc«, 0S*.&, DCC-HOSuS, 
DCC-HOBt (I-tFo + y^^/h'Jyy-Jl/) & DCC-HO 
NBS, DCC-2-kFn^y-f5;-2-y7y « xf Jl/XXfJ^, 
WSC-HOSufe WSC-HOBt^t*tl5. 
»*b^l8'&SJ6K». fc^^^S F8s, Sttl^fj^, DCC-T 

^ttXXTJl'?*^ DCC-7f^fT^7S (#!|xJx\ DC 
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C-HOBtfe DCC-HOSufe WSC-HOSufe WSC-HO 

b t mm) ^ttns. 

;txa#7^;i (^ne>© « 75 yicssi^#tfc{^i^) 

«*7sygi©fli«§«ps«ifc^«irrs cot, jmmmm&mt^o) t 
%\<Djj%k&m^T£^o mx\z. x*^;whrj6, 75 Ftesjfc, x— ^ 
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Tetrahedron Letter, 41 p. 4457-4461, 2000^Biopolymers, 60#, p. 3-31, 
2001 *zm&mf*>nZ>o iiM§*Sttta Int. J. Peptide 

Protein Res., 42#, p. 165-170, 1993^Science, 291 #, p. 2344-2350, 2001 
^ Science, 291 #, p. 2357-2364, 2001 ^m^mf £>n§ 0 

m-rr^ /mx&#Ts ym^mm^mm^mmmz^^um^nx^^ 
frZMffi.vtz.^m&tizjzm-znzo mm<Dm^. cm^^jv^^jvm 

m^&^y°^vwift&±-nttmz£r)tf:m : is, ^(d'&. mm^mmmm^m 
^ ymxm^r ^ /m^mim^K^-Bmrn^ummz^^^m^nx 

K<Dnm. jSLzsmmiz^^^mmcD^m^noh^^^m^^v 

sttxn ^ ^ umm *wium.T & \z&m^ h idt it /Wfli^ <=> & 
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^y^jpyy^-ry&y^v h (tbaf) D$?£b^„ 

^^i^T^^o totzL®, mmmm^mmiz^^^m^nrc^y^-^ 
&j:mz&^T, mmmz^iDB^tT^mm^y^^jL^mmm^ 
mt iz. km 2 nr^m^ 7°=?- k mfr * mmmm&mfr s bijk $ -a- § . 
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iOft^WtH M%-\£. Barlos £>£>7j}£ (Tetrahedron Lett, Vol.30, 
p. 3947, 1989) 3|K:f2*c$ nTVi§^©m 0S*.tf» 0. 5* h U 7)l>JruB 

H/^pd/^x ^§ v^j;f i/ h 'J 7;i/t dx^ y - ji//^^ □ d ^ ^ > 

=1/2/7, &%>^mm/b u 7MDx^/-ji//i;^ o py.^ >= 2/2/6 # 
10 ±mtm— t$.^o 

BP%, iff;(Rl) n -G 1 y-S e r (XI) -A (R) -Phe- 
Leu-Ser (X2) -Pro-OR2 

(5£«K -a (r) Jita^fp^g^feTsy^x^Tay'fk^'r 
rwu y>-;i^ u >SS> SMS; t;w«, yp 

25 U 3 H teN - if U n v- H ^ b b T V* § d £ $m £ b V>„ 
R1H t-yh + y^M-JKBoc). h'J^DOX^+yM 
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;u (Fmoc), ^?;i/x;i/*rji/x h^^M-jk hu^onxh^^ 

>^;i/^$/^;^-;i/ (z), h^->^>> ? ;^^>'^;i/fc;i/ (p 
mzx p-^oDO^M+y^Mzjv (ci-z), p-^n^E^> 
^;i/^-+~>*;i/^-;i/ (Br-z), p--hD^>>yjwy*j^-;k 
io x^>5P;i^^$/#;i/#-;k 2 - 7x^;h V 7*d if;kt+y*Mz 
;K p - ^^k7xzK Vy'D W*y*Mz;k p-tf^xjM- 

#-;v^;^>^;w (Bz 1). OXtHU;K hU^foiil^tL 
^>if>x;i/^-;K p- h;i/x>7;;p*-;p (Ts), o-"bn7x-ji/ 

XJk7x"Jk 2, 4-yZhD7x-JkXJk7x-Jk 3 -X ha- 2 - 
t°'Jy;kX;k7x-;|/f©ltl^tLT^Tfei;^7yJkl ; y^7X^ 
2 -X hn7xnj^ i?7x^;i/*X7 ^ x;k -J7x.-)V 

20 ^7^yw;k ^^fMX7^ y 

Wl (C x _ 6 ) 7Jkt/^M ; ^>^JHf ©7D-f JVS ; ^>y>t^ 
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R2ii ^asx^ms^vici.hs^b, &mM&& zm-giz. r)v 

^n-^^^;i/xx^;K y^PA7°fJH7TJk v-^nxt-^^^xx-^k 
2 - y^v^x^^WffcoiaiiJR, Mtt)i<(«7^jkixf 

10 ;k <>XkHU;kxxf;H), 7ity;kixr;n, ^>5?;^^^ 

5£9"£, RlttBoci, zm. pMZlXttFmocWIK, X 
v^x, y?. x<7hlk Vis. £7*7, #x;k x^x 

(a) @a^y#-5ti~2 i©vi-rn^tciB«fe©T5/KBBa?u 
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y=iSm&Mfrt>M, (b) N*«^6 3#@(D-kU >xuxu*-><Dm 
m<D&M&&> y z/Mk, ft £ b < tt«S?ox«^?n©^m 2-35, 
^ L < « 6 ~ 1 8 ©TJ^MC <fc D 7yM$ tlT^3 0 > (c) 7$;i© 

&zim'&mm, & &i>< ^mmRisy^ j -m-&mm\z&. vumtEnx 
z>z\h&xi*z> 0 

oxfr^ z\t&x^& 0 mm^zp—ftmmmzu, m^y^-^^m^m 

n>\tM \Z ~D ^ x t> (D 43 V i Tf£ \z £n £ nx V ^§ CO £ 3IM V i § £ 
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Ig (i);(a) BW^^HKl»faiC«kDU>*— E^US^UTftSI^ 
Ig (2) ;Xg (1) C*^Tft&n&iB^ie**^, fiW^^FlW* 

sa-rsxe ; 

IS (3) ; (2) "e^&nfcBW^yfHwfii^so^^, msk^. 

^ > h »JK< MS3Mffc«k F UTffl^ & 

U>#-S2?'M> Xg (2) Ki*ViT««^^l«tB«J^^Fi:©«J 
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t&3o foL i$i (2) iz&^Tvyx-mmtmm^?' FZKDwm 

#*WRWfc#Wa:«J»f^*i:bTttMethods i n ENZYMOLOGY, 185 Gene 
Expression Technology (David V. Goeddel MM. tBJSa ACADEMIC PRESS, 

inc) \zmnznT^&-%m%m^z>z.t&'T:g2> 0 

(D.V. Goeddel et al, Proc. Natl. Acad.Sci. USA, Vol.76, pl06-110, 
1979), -hsp-fio-m^m^mm-VWrnr^^ (Biochem. Biophys. Res. 
Commun., Vol.40, pll73, 1970), -Asn-Gly-gB?!I©F*1£ t > 
-VWWt-rtt8k&.ZfihV 75<>><DC3mm& BNPS-X* h-;PXfcfc N-^7 d D 

Wizmmrz z t&^&wmm&Mmzmm-rnu&K. ^nzomtv 

©7'5/^©4>^©^7 s ? F^^^IiOmpT7"Of7-f 
(Sugimura, K. and Nishihara, T. J. Bacterid. 170: 5625-5632, 1988)1?, 
X-Gly X it Pro-X-Gly-Pro E ?ij © -X-Gly- 13 ?U <D ffl £ n ? f ^ - if 

(Collagenase) (Proc. Natl. Acad. Sci. USA, Vol. 81, p4692-4696, 1984) 
T> -Asp-Asp-Asp-Lys-IB^iJ (@B^J#-5t : 2 2) © Lys ©C^«.!l£x>^o 
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^-if (Enterokinase) -I le-Glu-Gly-Arg-@2^J (@B^J## : 23)© 
Arg ©C*M§Mlii? Xa (blood coagulation Factor Xa) mfflm 
61-135590 T\ -Gly-Pro-Arg-BB^J© Arg ©C*S1?: h P >t£> (Thrombin) 

mm*® 62-135500) T, -Arg-<D C5fcJSffl& b U 7^>> (Trypsin) Xtt^ n 
7HJ/M> (Clostripain) "c\ Arg X« Lys ©C*WJSX> P'/ofT 
-if (endoprotease) Arg-C (Nature, Vol. 285, p456-461, 1980) T% Lys-Arg, 
Arg-Arg Xte Pro-Arg U&\<D C y # D a -feX • -fel/fcfv'X 

(Saccharorayces cerevisiae) Kex2 ^P^T— «fetWE-©«JH» (Biochem. 
Biophys. Res. Commun. , Vol.144, p807-814, 1987, #08^ 1-199578, #Hf§ 
¥ 10-229884) T\ Lys (DC^l^'J^ X> F^^^-if Oysl 
endopeptidase) Xtex> H^^^-if (endopeptidase) Lys-C (#H8BH ■ 

61- 275222) T\ AspXttClu ©C*SB«*^^7>f ony*X • T^WX 
(S. aureus) V8 ^Of7- if (Proc. Nat 1. Acad. Sc i . USA, Vol . 69, p3506-3509, 

1972) Tf, -Phe-Arg-ia^KDC^Mll^^U^ W> (Kallikrein) OftMHB - 

62- 248489) 1?, -Pro-Phe-His-Leu-Leu-Val-Tyr-IB?iJ (@B^J#^ : 2 4) © 
Leu-Leu <DPel£l/X> (renin) 1? (#PBBB 60-262595), -Glu-Gly-Arg-IH^J 
©C^SiJ^^D + t- -tf (Urokinase) (#P8¥ 2-100685 ) Tr , 
Val-Asp-Asp-Asp-Asp-LysSB^J (IS?"J#-*t : 2 5) ©C*WJJSrX>^P^ 
^^_if (entero-peptidase) (Biotechnology, Vol.6, pi 204-1 210, 1988) 
Tf, poly-Gly <DCtK^#J^U V 7.9 V A > (lysostaphin) (#H3¥ 1-160496) 
T\ Lys-Arg, Arg-Arg Xte Pro-Arg f©C*S#J^^ U ^P ^-feX • 

X (Kluverromyces lactls) 0RfBB¥ 1-124390) X*tym*? ZJJ&^&^V 
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W099/38984 \Z&mznT^Z>%fe&m^Z>HthT?&Z>o 

^fc^y^FrnK (sir, tfuv>mK wmmi&ft) t^?o) -?&z>m 
h^^#-^ : wo 01/07475 iz, mi^um^Tsmmmz^mm^ 

•ZZlZ, mntemWr^- : WO 00/52193 (dlB^tlX^^ Glucagon like 
peptide-1 <D£M~F$zFR VT^Z>$M?£Aj\£<MJk.ZSV >^-@B^J^5S^$ 

-em$Jt<Dmmmz&z> 2&mmm&%:m^T<btfuv >mfr <&&&m#) 

MfBOmpTyp^T-if^fc^Ke x 2 7°P^T-if ©iiftt LTH 
OmpT7°of7-t s SfcttKe x 2 ^n^T-if CD^ft^WT^ 
(D-V&nUmzmMtsrLtZ^o OmpT7 5 DT7-ifM#:tLT^lI 
0Omp P7°d^T— if, it^l/^op g t Ey'a^-T— if tc^$ti^> 
Omptin 77 U-l:It§ii4>OmpT7nf7- ifOfiHiSP^S^trgB 
#^T7°5PF&£ft^f£>tU Kex2 7°DT7-t'Mi#:tLT}t 
10-229884 (Cf3«0M*#:*5 J; tKFu r in, PCl/3^i$n5Kex 

2775 v-\zm-?z>Mmfc£&mft>ft%° 

mmm 1 3 \z^~t£ o \z, m^Arnm^ wo 00/52193 \zmm 

^tlTV^'J > — SH^'J EPHHHHPGGRQMHGYDADVRLYRRHHGSGSPSRHPR (IB^J#^ 

26) (Di\t>x)\z, ^mumz&tf&z 5#i7ou>is^7^->i 

StCS^bfelB^JEPHHHHPGGRQMHGYDADVRLYRRHHGSGSPSRHRR (|B^J#-^2 7) 
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£U ^-EliJtttffll^itiaD, OmpTynfT-tWKex 
Ufr~l:>btfUV> (8-2 8) 8/rJt> «Ffct h^iv»J> (8-2 8) WrM*S 

Pi<#§:tras. iff^ic^,m^nfeBs^j#-^2 7 £iatt©u 

-gB^rttcteOmpT^n^X-if©^^ 
J60!I3#8B). 

ifi/u>(8-2 8 ) wfM-o^jett&»i^fc*afi^ 1 s^e^^fcj^Ku 
o , p h 2 j^T(D?i<.mmmmiz^xum^^r^um^o)m^ 

??P#<D2gH£(D pH^4-8 ©KJcKjet" * £ b Vi„ 

fc75y»Xtt*75/K&l^±^tf««^^HWfM-fc, (b) 
_Lf2!i§^JSte> JKfflfefc.kOfTtons^t^^b^. _hte (a) 
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mmifirnvTztiZo B^v^mmtvxu. mm (a) ru (to <du 
mmm\ft>nz>. zwm&izit, iHttafimicaiT^ 

lufB (a) roc (b) <D&m^7°^ mh-*mmmz£vm&T%Kjfo\z 

(tf^ffl) tl/Ttt, 0!l;Lfcf, 2- (1 -k FD^>y huyy- 
;u-i--r;i/) -l, i f 3, 3-^h^^^;u^n-r> A 

D*X7x-h (HBTU), 2- ( 1 - h H D^>y h U 7y-;P- 1 

;W -l, l, 3, 3-fh7^wn-^A ^h^yfr^rutfu— h 

(TBTU)x i?7^~)VifrttV)V7W (DPPA), 
P->T~^— h (DEPC), ^V/ntfMM^5H (DIPC), 
y^DA+yMJ^y^5H (DCC) Xfct 1 -X3^- 3 - (3-^ 
^W5/7°nk^) *^>T5H (EDO ^WiI&#J£LT^tf 
tf^t), Jg^jgfJ*t, ^ yypt°Mi^y-f$ H (DIPC), i? 
i/S? ns\Jrz/)]/$] S. F (DCC) Xfci 1 -X?^- 3 - (3-^* 

f;P75/^Pl?JW tfJM^-f =5 K (EDO T&D, MIE«g^»JSfflVi 
5^7^ K$rfi-©S&'&j&*, 1 -tHD^yOyhU 77-J1/ (HOB t ), 
1 -b FP^yX^yW ^ H (HOSu) Itt3, 4-5?kKn-3-t 
H D + -> - 4 - 1+ V - h "J 75?> (HOOBt) ©#&T, fffctl 
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mMznx^&tezacDjjmztitx.tfj:^. ris©^if^^ta, met* m 
^¥>miz£&i&mmm p d -mmm<Dmm(DW^TX(D7Kmm.^x 

(OmmCM-Tt ; mm^mm^mm (Zn/AcOH)';XH f-h^y^)V7> 
tX'>A7M'JH (TBAF) MS^M^£*l£ 0 ±.U(DM$m.Kfofe 

zhiz^v. um^-?^ ^mfr<D?^ikm&w<Dw\&*m^m\zm<\'Tz> 
zt^x^^> a ±.%^(DUumKm<DKmm mum^m o . 5 5 mmxft 

ilEMiSI^^Tte, 7jC, h'J^V7'ak>y7>(T I PS), 

;k v^^x^-y h\ 1, 4-y^>^^-— ;k 1, 2-x^>^ 
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4-yzhn7x - )m\Ztt 7 i / — ; J: 0 *u h U 7° h 7 

5 tfeissnso 

^ * & v > 7° j- h iff it , x ^ n e, © sushm k: & & * t. v t# 

15 

te<mmznoz> 0 m..^u>, ^Kttth, t^*. 
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£V<\±mo. 8%£TF, 3gtC$?i:b<te^0. 7%£TF) Xtb^m^V 
U >Xfct^WU >MS#X«^-©^a^f &n<5o ^dT. $&giig^St£ 

ami ;(a)i2£ij#-*ti~2 i <D^-fnfrizmm.(Dy^;mMniz£>^x, 

mfczuv* (b) N^jg^s 3#g0tu >xttxi/t->©#Ji©*ts 

~ i 8 ©7M;nt:i d TyiWb^nx^ o , (c) 7^jm<ommz.^n 
tKK^, 7^/1. ^7^/S^ -f5^/u;n, -r>Fu;«, * 

^SlxSt a y s^ft-is j: 0 &g $ nt v i 5 ^ y ^ h if it * . if mtMJ& 
#jjgxx§^T^x*§. 
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IS (3) ;IH^J#-^l~2 KOV^n^fcSBttflDT^yaiE^Jfc^^T, 
18 (1) XXf (2) W«$tifc^^P»fM-^Wf ST^yaiE^I^ 

O8fii0^2 8SS©7$>'i@a^6^0, 75 7®X»75 

is (4) iktibis (2) Tjetstifc^y^KWfM-tie o) tssbb 

a/iifiDiittsstts*^, «m (*i«i©jii«i»tt>ft*rs) m. 
mm. mmm. mm. mm. mm. ^mm). mmm (mrnvmrnthfo 
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\z. &m®i-?$>v. m^mm m. hk u-;k -r*, v^to \z 
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HBTU; 2- ( 1 H-^>l/ h U 71/— )V- 1 — O!/) -1, 1, 3, 3, - 

( 2-(lH-benzotr iazole-l-yl)-l, 1, 3, 3, - tetramethyluronium 

5 hexaf luorophosphate) , 

DCC ; Vis 9 DA^i/^JI/il?^^ 5 F (dicyclohexylcarbodi imide) , 
HOBt ; l-kHD^^>yh'J7l/-JV (1-hydroxybezotriazole) , 
HOOBt ; 3-kFo+y-3, 4-S?kKo-4-t*y-l, 2, 3-^> 
% /hU7> ? > (3-hydroxy-3, 4-dihydro-4-oxo-l, 2, 3-benzotr iazine) , 

10 TFA ; h'J7MnB8 (tr i f luoroacetic acid) , 

TIPS; h LM V7°o tf;i/>-^> (triisopropylsilane) , 
DIPEA ; V7°Pk: 0 ;l/X^;P75 > (di isopropylethylamine) , 
TBAFi^h^y^JlTy^E^Ay)^^ F(tetrabutylammonium fluoride), 
TFE ; hU7Mox^/-;i/ (trif luoroethanol) , 

15 Fmoc ; yjV^tU— h^z/ZDVtf—JV (f luorenylmethoxycarbonyl) , 
Boc ; t -7^Jl7f3rz/ ft )V ( /-butyloxycarbonyl) , 
tBu ; t -7*^)V (/-butyl) , 

TBDMS ; t-y*^)V zt^^Jli/*) )l (/-butyl dimethyl s i lyl) , 

Trt ; h (trityl) , 

20 Pac : y3L-)-^y)V (phenacyl) , 

DMF ; N, N-y^fJ^M75 F (N, N-dimethyl formamide) , 

DCM ; y^no^^> (dichlorome thane) , 

NMP ; N-^?;HfD'J F> (N-methylpyrrol idone) , 

Et 2 0 ; vX?;t/X-rJl/ (diethylether) , 
25 DMAP ; 4-^^?;i/7$;k D| Jy> (4-dimethylaminopyr idine) , 

EDC ;l-x^;i/-3 ( 3 -^^^7 5 y y°D t£;W jd^jJf^-fSH 
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( 1 -eh ty I -3- (3-d irae thy 1 ami nopropy 1) carbod i ira i de) 

Boc-Gly, Fmoc-Ser (TBDMS) , Fraoc-Ser (tBu), Fmoc-Phe, Fmoc-Leu, Fmoc-Ser, 
5 Fmoc-Pro (£Ui. ttfflte^Zl3i*i:«Xtt7'? r 7-f hVWtv'XTAltS) , 7° 

(a) <7°^FSft^i 

10 777^ F/t^v-X^A&g! : 4 3 3A^« 

(b) ##TfflHPLO>;^A 
: &i& LC-10A ~>X-T"A 

#^A : YMC-Pack PROTEIN-RP Xfci YMC-Pack ODS AP-302 Xte YMC-Pack 
PR0TEIN-C8 (:£T 4. 6 mm<f> X150 mm) 
15 #^A?m : 40 "C 

i^tM : o.nhU7MDSl*> 7th-h'j;H^s^ ioo%£-iniJ! 

: 1 mL/rfr 
$|£fci : UV (210 nmXte214nm) 
20 ftAi : 10~50jLiL 

(c) M^n7hy7fA 

m$sl : AKTA explorer 1 OS (TV5/-V A? v'T&i!^ n V h vv^A) 

#^A SP-sepharose big beads (XK26/30) (77yt ^7 7JKy7fli 
Jiil) 

25 26mm x fi£ 300mm 

YMC-0DS 120 s50 (HR26/15) (YMC QMffllM) 
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l*)^26mm 15mm 
Vydac C4 (HR10/30) (Vydac %fc) 

10mm xfi$ 300mm 
Source 30RPC (HR10/30) 23 mL (77yt Ay r v-Tfti^JIg) 
5 ftH 10mm x S$ 30mm 

mm. mftmm<D&mz%mmMmizmnisfr 0 

^#§2 : Applied Biosystem BioCAD perfusion Chromatography workstation 
SP-Toyopearl 550-c 16mm x 280mm TOSOH&gD 
YMC-0DS AM(^[g20/zm, 21. 5mm x 300mm, YMC*±§0 
10 »D?h*7A 0DS-80TS 

(f*l#21.5mni x 300mm ti A (108 mL) ^Lg 20um, TOSOHftig) 

mm, m&mm<D^mz%mmMMiz*<vfr 0 

(d) MHPLC^XtA 

: Waters 600 Multisolvent Delivery System 
15 t)?A: YMC-Pack 0DS-A (5 am, 20 mm x 250 mm)X« YMC-Pack PR0TEIN-RP 
(5 /zm, C4, 20 mm x 250mm) 

mmm -.o.nh u yiv-tuwm*. m^7± h~ h vjmmzmm ioo%£t 

mm : 10 mL/# 
20 ^fcB : 210 nmRtX 260 nm 

aA: 10~2000mL, 2000mL &±fctf>ylz DSA 

(e) 5f»#M 

: 7-rn^>MAT TSQ700 
-f^r>m : ESI 
25 t££iM ^^E-F : positive 
X7V-tflE : 4. 5kV 
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mWlffl : 0. 2%MI ' — JVMffi. (1:1) 

: 0. 2 mL/# 
X^^>leH:m/z 300—1,500 
mm 2 : API 3000 (^Sit) 
^m^^y^E:— H : positive mode 
X^t>^<7°: Qlscan 
C?t3l : 0. 3 ml/ft 

1 count/0. lmsec during 5min chase 
Molecular range 500—3000 Mass 

(f) T^ymmmfttit 

(g) 75 711^ 

tmgg : b il m^mm l-ssoo 175; m##r atr 

WhfcTWKO. a^oc^-^^ts 1 6MmmTr 110^,24 ^inTK^U^o 
C [Lys ,G ,9 - 20 - 24 (Boc)] t h*5fe^l/U >(8-28)^MitX^r— ] 

j^T, ^asey 2 e> ^jsai 8 ainiia £ ux 0.6 g mmo 

[Lys 1M9 ' 20 24 (Boc)]hGhrelin(8-28) (hGhrel in tet h &&tfU U >£r^To 

OmpT ^^[0.9 L 7s*r—)V\* Wj^~X>l£.Wk SP-sepharose big beads [160 mL 
Xir-JW, BocffciKJSCO. 5L7.^— »7AYMC 0DS-120 s50 [80 
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mL Xtr—M. Kex2 KJfc [0. 3 L tt—M fifr£-*v£n— mf Ofrt^ 



^OjMffi^^AVydac C4[ 25 mL 7,*T— M \%2 0^bfeo «MSl@© 

H^Jl hGhrelin (8-28) pi 17 8-28oRR(7)^|g 

hGhrelin <D cDNA itfe^@B^J (Koj ima Nature, 402 #, p. 656-660, 1999 
m 1CS^#, ^^U^fDNA (77Jl/Ty7/HtT7^t)^fflViT7 
U >^Stfc«fct) hGhrelin (8-28) © DNA BfJt£#£:. 7-- U >^£/B^ 

tc^^^- u 3* dna & e» mcr 2- J i m A iZ^-To 

Z\<D DNA ®rJt£;*:J3IM£-;tf^ hi/y-~emmfott h Glucagon like 
peptide-1 h(DMaM&MMfc : T&^Alsfc7°^' H pGP117ompPR(fflil^ 
: W0 00/ 52193) ^AT£fc#K pGP117ompPR £$!H$g@mt Sail Rtf 
Sac 1 1 Tilt, t: h Glucagon 1 ike pept ide-1 DNA $rH- 

^m^jvmm,^miz^ o iibfco £ e C7M u ? r ^-if^a^ 

SacII £LSI> T4 DNA tfMa^SSbfe hGhrel in(8-28) M*f#:iH£^ 

$rJt£T4 DNA U^-if^ckD^^^o ^b^c^°^XS H^Jii^DHS 

^77 5F P117 8-28oPR ^ftfc ri^XSHtt 
hGhrelin (8-28) ©T^ ;WMmt J3 # ^ h ->^— if (D^glfM- 117 
J £ EPHHHHPGGRQMHGYDADVRLYRRHHGSGSPSRHPR (fB^J#-^ 2 6) £ H o 

C©77X5H pll7 8-280PR ££IM<hU SfHttbTKOD plus 

0RI-RR: GGTTCCGGATCCCCTTCTCGACATCGCCGGGAACAC (@2^iJ#-^2 8) 
SAL*R : ATAAGTCGACTTATCGTGGCTGCAG (@H^J#^ 2 9 ) 



WO 03/084983 



T/JP03/04590 



59 

ffiiJPSSIifi SalKBamHI "T^kSbfe. 3feC pi 17 8-28oPR £r|W|C < fflmBM Sal K 

BmKi mmismm^fzhcDZi^cDmyrt&u dna u#-i£T^£-e\ g*s 

U c y7X5 F£:fcJB® DH5a**fc?§mite&U H pi 17 8-28oRR £ 

mfro mU^XS. FtehGhrelin (8-28) ©75 /KBE?U£ 0 7* h -> 
^-fcaj^ifr 117 7 a / & ^ X 
EPHHHHPGGRQMHGYDADVRLYRRHHGSGSPSRHRR (@B^J#^2 7) £^575 /m@3 

^JS^lllT^bfey^XS F pi 17 8-28oRR 2r;*:J§!l1I W3110 ffi.lZJ&M.%£M 

i^ttmw&m^T: 3L 3g**t 2l ©«m&^afiL-fc. fc&zKDmm-?? 

X$ F^pBR322 ft*©^7X5 FT? lac promoter ~V%£MWIM-£ tl<5o 
fg2fflifiH4»£ : ?£ LTt F ^ U >m&&&r?&&t$'?2>o Wi&mfe LB 
broth iZX 32-CT? 14 oigmVfr* ^UttKTClWK©**^, 

ffl bfeo igiMfifcte 4g/L IfSX^T^ 4g/L K 2 HP04, 4g/L KH 2 P0 4 , 2. 7 g/L Na 2 HP0 4 , 
0.2g/LNH 4 Ch 1. 2g/L (NH 4 ) 2 S0 4 , 2g/L MgS0 4 • 7H 2 0\ 40 mg/L CaCl 2 , 40 mg/L 
FeS0 4 • 7H 2 0, 10 mg/L MnS0 4 • nH 2 0, 10 mg/L A1C1, - 6H 2 0, 4 mg/L CoCl 2 • 6H 2 0, 
2 mg/L ZnS0 4 • 7H 2 G\ 2 mg/L Na 2 Mo0 4 • 2H 2 0, 1 mg/L CuCl 2 • 2H 2 0, 0. 5 mg/L 

H 3 B0 4 -e&3o ^tMttTa^i/n-x^fiU^'pc i xssjnbx, 371c 
&m$isfeo mifetiMz ov m mm 530 T°&z>mA&mmwi 200 mL £t#^., 
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&T<DmffimteZ<DMX&mMWL<D¥ft<Dm°V$>2> lOOmL Sfflwrfrofc. 

3 hGh r e 1 i n (8-2 8) Sfi^S BM<D FWtt OmpT ~7 u <t T —if \Z £ £ ^ n 

5 2 T# 6nfetA#:iit* OD 660 ©M^ 100. 0 \Zf£%>3: 5 (cTIBco 

S^#^^-T»tl«ti&^^->7KT^b, OT<£>RJ&fe#T OmpT 

4Mg<Si> 20mM Tris-HCl pH 7. 4^ 50mM NaCK Rffc^M : 800 mU Si^^^ 
10 32°C, fcfommwfr 

m A#:<£r 1000D 660 / mL ic^^> £ 5 8M Mil 400 raL Tr^fffRU Tr is-HCK 
NaCl £±fB<D2ft^{C&&.£'5^#nU I£-f :t >7jcrr 800 mL \Zt£%> &o \z* 

20 ft. 40 ^W>y>J HPLC \Z-Cftm&fT \^m^ifl SQ%%M7l.fr 40 

15 ft-CKfo&W j££-frfc 0 SJ&^Jtte 5N NaOH ^<fc D pHll ^T?±#$ii:Tff o 

[RHHGSGSPSRHRR] -hGh re 1 in (8-28) WkSz. : 2.23 mg/ mL 

m$£A : 800 mL 

^y^H^"* : 1.7 g 
20 HPLC $J^Jfl, RimM^T©^, IfiI7°nt'»^W^^^ 
[RHHGSGSPSRHRR] -hGhrel in (8-28) ^IILT^C itf^^tlfco 7 J —13 
> MAT t±©M*7>trit(TSQ-700)-rff ofe ESI-MS 7r<7)&'J£Mte 4078 
4077)-e$>o^„ 

25 mmM4 [RHHGSGSPSRHRR] -hGhrel in (8-28) COWU (PJ-T Jr>X.mz£%m 
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: SP-sepharose big beads (XK26/30) (160 mL) 
(T^zs^&yT^^TftMffim) F«3S 26mm x 300mm 
^-mit, Vc&tfc: 1.5 M mSt, 50 mM NaHC0 3 pHll 

feitim: 1-5 Kli,0.5 M NaCl, 50 mM NaHC0 3 pHll 

SD#Hb, IS£$t : 0. 4M NaOH 
gfog : 10 mL/min (2. 5cm/min) 

30#Hb, ¥^b : 0.4M Na0H 2 *^A#U zl— A — J&'f^TK 2 ^J^A^ .. 
ija- A — *Wfb?£:100% 3*7A#'Ja-A 

miii: ^ffi^ 100%CDX^^y , 7-i'XT^S£U/i o 

^ : ?§iis^-e#e>nfe^y^F©M^«9 o%x\ nmmwmfe 91.6% 

[RHHGSGSPSRHRR] -hGhre 1 in (8-28) WkM : 4.75 mg/mL 

: 300 mL 
^y'^-F^M : 1.43 g 

5 [RHHGSGSPSRHRR] -hGhre 1 i n (8-2 8) <D Boc ft 
*i^bfe[RHHGSGSPSRHRR]-hGhrelin(8-28)^ Boc m&ttlwfcjfc&ft^, N 
^OaTS /SRWJ^^tn?. Lys ^ScD#iM<£>T 5 Boc « 

JS:^t>^DT h^tB^ 300 mL^*?r^^Xt:— ^7 — C^U,50% T 
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ir h~ HJJMC/ft&ck^fC^fi (300 mL) 07th" hU^^iP^fco £ £ 
\tZ&&Lfc&*>. 1M <D(Boc) 2 0 [RHHGSGSPSRHRR]-hGhrel in (8-28) P^izW^E. 

tC&fc-S 8.8mL mmm 20mM, 25 in^-fco $ 6 £ pH ^ 9 £T6&^<±: 

5 -5 iC 5N NaOH Til L > X ^ - ^-Tflt # L £> SigT 60 #r*TO&£-frfc<> 

hplc ftffimsft^moimmz & v ^e- ^— vtc 0 
mizxpK&s.sizfofr&Tttmtttf^xmmmmiyy b^ymizxmjEm. 

M^-oTdo. [N a -Boc, Lys 1619 - 20 - 24 (Boc)]-[RHHGSGSPSRHRR]- 

10 hGhrelin(8-28)£ 1740 mg ^t$m$fc. 580 mL £#7c„ 

X^HJiR^ : 116% (XglUiR^ lOO%J;D^:#Vi0^ Boc S#iP{Ci: 

t» hplct©«:^±#u M,mj<Dmwmmmuvf£fc®x&z>tm?tt> 

tl&o ) 

St«#*fTte:7^-#>MAT%t©H«#^ (TSQ-700) &mmhtco frofc 
15 ESI-MS T®^M«4578(S^{ii ; 4577) Tr&o fc 0 

Bocffcfff (?PJJ^:^^*=4077. Sfi_t5H^M=4077) IZlt^Kffo&Vfeft^ 
Mifi 500 #<^o^cfeC9 «£3HF«=4578. Sf&_L5H 1 «=4577) 
me»nfc 0 ^tehGhrel in (8-28) i2?Uf*3<£> U ^>?«#JiI£#£ET£ 

4 M^T^eT^y*. ^tXN^OaT^ /S^ Boc te£ fltc [N a -Boc, 
20 Lys ,619 - 20 - 2 VBoc)]-[RfflGSGSPSRHRR]-hGhrelin(8-28)T^§<hJf^$n^c 
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mffiffl 6 [N a -Boc, Lys(Boc) ,6 ' 19 - 20 - 24 ]-[RHHGSGSPSRHRR]-hGhrelin(8-28) <D 
Mffitl^AiZ^&mm 
mffiM5 ^T^etlfe[N a -Boc, Lys 16 - ,9 - 20 - 24 (Boc)]-[RHHGSGSPSRHRR]- 
25 hGhrelin(8-28)^Mffi^^A{CT*iMbfc 0 
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mmfi 7 A : YMC-ODS 120 s50 (HR26/15) 80 mL (YMC tt$SH»J|g) t*lS 26mm 
x 15mm 

zpmit. tt&ML : 10% X-fe h U )V, 30 mM WMj- b U •> A pH 5. 5 

i§fcB$£ : 5025 Til b~ h U )V, 30 mM @t^^ h U pH 5. 5 

: 80% y-fe h— h u ;v 

: 7 mL/# (2cm/#) 

& 100%OX5 L ^y t 7-fX^/±i^Torco jgffi^S^flRT?*7A<fe«fe^Ufe, 

^tH?ft« 1770 mg<D[N°-Boc, Ly s' 6 19 - 20,24 (Boc)]- [RfflGSGSPSRHRR]- 
hGhrelin(8-28)£^tM50 mL <D^T#<£>n£:o 75 mL 

IglSJK^: 98% 

I«#!j7 Kex2 7°Pr7- if j;^, [Lys ,6 ' l9 ' 20 - 24 (Boc)]-hGhrelin(8-28) (DM 

it 

mm u fc. T^t)^>, ods mmf&&mvmi§ifc-e 8 mg/ mL izmm&. m Tr i s-hci 

pH8. 3 * 50 mM \Zf£Z>£olZ.m%\lL>fro ££>t;i0.25M CaCl 2 £r5 mM \Zt£%> «t 
SfcSfebnU 30*C lOmin :7V-f >*n.^~ h^, Kex2 ^afT- if ONfUW 
10-22988 4) ^&(lxl0 7 unit/mL)£r 2. 5xl0 4 unit 5 \ZMX 

X. X^ — ^—XmWVfSiT^^. 30X:<Dm.UWX 120 ^MR*$*fc. ^ 
ffl&£ffiV>TpH5.5 fCllIL^^M^Iifco HPLC. KM^«fR 
«75;*»«t*6^ ■©ifHU^-trJ^^"e* ; 2)CN a -Boc, 
Lys .6..9.2o.24 (Boc) ]_[ RHHGSGS psRHRR]-hGhrelin(8-28) ^ 2c L/ , 
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[Lys .6. .9. 2o, 24 (Boc) ] hG hrelin (8-28) ^tB^iiJP § £ ^ 0 , JEST 

HJfi^8 [Lys ,6 - 19 - 20 - 24 (Boc)] hGhrel in (8-28)#:cD¥»S! 
5 mfifcl 7 T#£nfc [Lys ,M9 - 20 - 24 (Boc)]hGhrelin(8-28) £^t?Rjfc^$c 

l^ffl^tB^A Vydac C4 (HR10/30) 23 mL (Vydac %fc) ftg 10mm x 

5£ 300mm 
10 : 

lOXT-fe h— h U;U, 0. 1% TFA pH 3 
*#tB$t : 50% Tir h — h U ;h 0. 1% TFA pH 3 
mm. : 2 mL/# GK$iE& 3cm/7» 
3 *7A^'Ja-A¥f«^bm Kex2 SJS^JS^* 2 leHC^HtT 
15 Hit (20 mg/mL SHIM) U mmffi. 10X1? 2 *7A^'Ja-A»bm *§ttJ 
& 10%~80%©ii:^MJt^J@B^ 8*7A^Ua-AT^7t§7'0^7AT 

S 6mL*r , 07^^>'3>^5lbfc.7^^>'3 >fciHPLC$HJrU U [N 
a -Boc]-[RHHGSGSPSRHRR]^\ *^)Sff#:[N a -Boc, Lys 1M9 - 20 ' 24 (Boc)]- 
20 [RHHGSGSPSRHRR] - hGhrel in(8-28) &^%.tji^7 59 5>a >£r ;i/bfc<, 

itX*:84.4% M^97.5% 

[Lysl 6,i9.2o,24 (Boc)] hGhrel in (8-28)^ : 5.62 mg/ mL 
igi&fi : 120 mL 
25 ^7°^ H-am : 600 mg 
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OmpT y°u^T~-^fmMmz^.^>y°a-^y zy>^~c%^nrz. 1700 mg (DntlMfe 
3 ) <k t> > [Lys 16 ' 19 - 20 - 24 (Boc) ] hGhrel in (8-28) £ 600 mg #fc 2 EI) 0 
mMM9 [Lys 16 ' 19 ' 20 - 24 (Boc)] hGhrel in(8-28)#©^®HHJR^^ 
SCFlzmMM 3 fr^mmm 8 ~C^l>tc [Lys' 6 - 19 - 20 ' 24 (Boc)] hGhrel in(8-28) <D 
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mmm 1 o 

(1 0 - 1) N^#J®rJt((jr-Boc, Ser 2 - 6 (tBu)]hGhrelin(l-7)) <D&I& U5 

mi) 

7° p »J )V-2-# a O h U fJW (y/V^^A&SSk 1.39g> l.Ommol) 
£ # ^ X 7 — KJ^SS CAn, HBTU tc J: S Fmoc-7 ^ y ^<e> 
aSA^fc^U^MC^J&Fmoc SSiDjgb, N *«8SS»C Boc-Gly 
T, Boc-Gly-Ser(tBu)-Ser(TBDMS)-Phe-Leu-Ser(tBu)-Pro-2-^un hU^ 
;l*MB&**bfc. #6tlfc««^^ FMt£ 0. 1 M TBAF/DMF (50 mL) 
7» 30 ^KJaitfc. miii^Mt, DMF (30 mL) 

TBDMS Fffim& NMP (5 mL) lC)li^£i*> DMAP (374 mg, 3.1 mmol) # 

#T> (588 mg, 4.1 mmol), EDC • HC1 (848 mg, 4.4 mmol) €riP 

x i6 mmRmtiitfro mm^mmv. nmp, ^yyntfjvy;^-^ dcm 

^y^H^g$r#fe 0 ZKDt>©K:, 0. 5X TFA/DCM iSSfe 30 mL 

742 mg OiM72%) £r#fc„ HPLC fcck D 21 W^fc £ 945K 

(10-2) N5KSgfifl»fM- (UT-Boc, Ser 2 - 6 (tBu)]hGhrelin(l-7) ) 

ypUJWDDh'JfM (y/Wter^m 1.95g. l.Ommol) 
^^7X7^f Jl/^-ftf TO§5^Atl, NBJfc HBTU \Z<kZ> Fmoc-T5 JM<D 
*Ait°^U^> t^^)^Fmoc Phe-Leu-Ser(tBu)-Pro-2-^U 
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ahv^jvmm&mmvrco mzmmtmc \z&io Fmoc-ser-oH &mxi>, 

^TjftFmoc b. HOOBt/DCC \Z^m^WX>W^. N 3cflB$£fc Boc-Gly £ 
iAIT, Boc-Gly-Ser(tBu)-Ser-Phe-Leu-Ser(tBu)-Pro-2-^DD hU^l/ 
iJI«bfc. #^tlfe^^H^^NMP (SriL)\zWm^. DMAP (374 
5 mg, 3. lmmol) #&T. ^^>^ (579 mg, 4.0 mmol), EDC • HC1 (847 mg, 
4.4 mmol) m\\7L 16B#^SJS$i±rco Sfflt^MU NMP, ^yyDk'Jl/J 
)V n DCM T?M&fc»5»- b , Ml±T3&^ IT, 3 te-fe U >#J§I#^ ^ ^ J 

Mt^nr^m^y'^-^mm^nr^o z<d%(diz, 0.5% tfa/dcm 30 mL 
10 ar^u mm&mw&. mM\z7Kmw^m.bvrc 0 &.m&wm.vrz&. $ 

*HU @6^>715 mg OK^69%) £#fco HPLC ICcfc: D Z(D^>(D<DM^.^:M^< 
f^tZ^b, 74%-ea5^^c» 

15 »n mx-m^tnum 

^ n^nmmm 1 0 - 1 tiiiiSTii^nfctr -boc, 

Ser (tBu) 2 - 6 ] hGhre 1 in (1-7) Jk& [Lys 16 - l9 - 20 - 24 (Boc) ] hGhrel in (8-28) £ , * £ 
b&T^ yM^*ffth^fflv^«bfc(D^> %fe£rEiJfclzmi<fr 0 Dr-Boc, 
Ser(tBu) 2 - 6 ]hGhrelin(l-7), HBTU, DIPEA -^tl^tl 0. 19 mmol £ DMF 1 mL \Z 
20 jgfllU 30 ^-mmWVmWL-rco *r(D&. [Lys ,M9 - 20 - 24 (Boc)]hGhrelin(8-28) 
£ 0. 16 mmol SlUC DIPEA 0.48 mmol £ DMF 1.5 mL K:^$?U £t#T, 

(c Et 2 o £tjn;UJTiiJ£-£\ gfe#-m, l^bfco nznrcBmz tfa 6 mL 

X., 30^r B m^^^^^fcit#bfeo TFA£MEE^£U ^StEt 2 0^iP 
25 7UfttB£i±. Bfe#. Si^lT, e^*^^SL^^ H 0. 70 g £#7c„ CI 
© © £3>tfffl HPLC -e##f bfcfg^ 9- V — h -t© § 80%T& D , 
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HPLC ?t-b^30 fc^i" o 
1 2 hGhrel in 

1 l -ef btlfeefel»*t©t^7^ F 0. 70 g £r 5%@t^"T: 7 mg/mL 
7j*£u 0kft\ 

^ffi#^A : Source 30RPC (HR10/30) 23 mL ti'y A 
(7-?ytA77J^y7thl») 10mm x 30mm 

¥'#Kb. 10% T-feh— hU;K 50mM@tm 

JgffiJK : 60% T-fe h n h U M 50mM ffcH 

: 80% 7tb-h UJV- 
^ti$ : 2.5 mL/#(2cin/#-) 

A^?^#-r^>o ^m^m^o%^e> 1 o o&*T?<7>i£*§tf*af*oE£ 6 

A^U a-Ati7T57°P^7A«$tt 0 igtBI&te 5 mL To y =y 2 
->a >#HiU jlBtHPLC TMt, hGhrel in S^tr^^a ;Ub 

^ 98% CD hGhrel in ?r 512 mg 73%) #fc 0 hGhrel in © HPLC 
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mmm 1 3 &&m&n<Dmm(omwz£.%>Ke x 2 omwrnmom^ 

Kex2 ©«»^*«-e©a6»©R»fi^JJ3:<kO^:€r< SiftS. ^(DWWrxbm 
« 7H F/>ot Kex2 3JBfr65?!l KR(10)»RR(5)»TR(1. 2) >PR(1.0) [0 1*1 
PR * 1 £bfcl^M$r^]©IMX^n£< <&5(Proc. Natl. Acad. Sci 95 
5 P10384-10389 1998) 2Lt«$nt^5. 

^T^5EI^*W!llT^bfepll7s 8-28oPR , pi 17 8-28 oRR & tC, 
pi 17 8-28oPR %mmtz LT PCR Xffr&bfc:/^X ^ H pi 17 8-28oKR 

io v^x^n^n^ai&iijfiu, $mm2frt> e \z^vrc^<om iokokdx 

*r— JV^mm^n^, -tn-^tlW-Boc, Lys ,6 - 19 - 20 - 24 (Boc)]-[RMGSGSPSRHPR]- 
hGhrelin(8-28) (OTPR-hGhrelin(8-28)), [N a -Boc, Lys 16 - 19 - 20 - 24 (Boc)]- 
. [RHHGSGSPSRHRR]-hGhrel in(8-28) ( T RR-hGhrel in (8-28)) * [N a -Boc, 
Lys 16 - l9 ' 20 - 24 (Boc)]-[RHHGSGSPSRHKR]-hGhrelin(8-28) ( KK T 

15 KR-hGhrelin(8-28)) <D 3 mM<D^Zf^ F^l^bfco 

HSgbfc^^Hfc-^ViT, ^mX^bfc^£/B^XKex2 t/D^X 
-if^LS^«bfCo SlfcTO 60 #©HPLC ®M^D7 7l'M^6i}: 

H 6 ® \Z T J: 5 \Z W Sff ^ © IS # X RR-hGhrel in (8-28) > 
20 PR-hGhrel in (8-28) >KR-hGhrel in (8-28) X RR-hGhrel in (8-28) #*2J$r* 
Sfe KR-hGhrelin(8-28)^OViX«BocS^KRCDU -jyBM^: 

<jg#&j&>ofc. ^fePR-hGhreiin(8-28)ra^Wi£<, hGhrel in (8-28) 
F^lX^Jif^Dfco^©hGhrelin(8-28)l^lX<D^« hGhrel in 
25 ^-1 5(DT)V3f->£ 1 6©U^>©MX«Jglf*^DXV^„ 



WO 03/084983 



71 



T/JP03/04590 



bfeo $ 7 init^fno^iestfe pi 17 8-280PR s«®fcLT*n 
^n^§y^<^-^e>pcRT^bfe 0 pin 8-280RR £*H/T, sas 

^bfcisi'&sasi^x^ f ^^n^n^n W3110 mzmnmmvfr 
±mw&m^T3it&mmz.x 21 <Dtgm&mMv%:. tu^*« lb broth icx 

32"C T 1 4 R#|aj|Si <h 5 tg* b fc. ***©^«imfiJ&«^lf60il 2 ^ bfc *> <D t. 

mm^mt^vr^ ^a-xow, ^u-fen-^&^SDbT^srffo, 

OD^^lty&m ^ t> © S <H$* Xfr<D£M&ti*M ^ ^ W®i b &m 8 
^b^cBS-o-^aM^^-r 117 8-28oRR «^g6R*»t)o ffe^V^j^tt?:^ 

bfc. »ji3, i4©«*^6«i«2T?«:a«»eK*58a*rs^ 

F P117 8-28oRRa*^^fcjgbTV*S£^ 

^Jfi^Jl 5 [Lys 1619 ' 20 - 24 (Boc)]hGhrelin(8-28)<D^^tt 
H»0 6, 7, 8C*^T, [N°-Boc, Lys 16 - 19 - 20 ' 24 (Boc)]-[RHHGSGSPSRHRR]- 

hGhrelin(8-28)R^[Lys l6 - ,9 - 20 ' 24 (Boc)]hGhrelin(8-28)^V^X 1~10%@^ 

Boc S^K8T5 tV^It^Sft^nfc. [Lys l6 - ,9 - 20 - 24 (Boc)] 

hGhrelin(8-28)«#jDbfe Boc ®0fXferaiT^ <h> ^<D&(Dmtt 
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[Ly s i6. i9. 20. 24 ( Boc) ] hGh r e 1 i n (8-28) (D&ffik&pM^tCo 

5m \zMm~& ~bc$k 7*—?£vt nm? co ph <h e. tlTc o 

^- ^T^T© J: 5 &^#TCD3o£ft£ HPLC (cJ; D #4/r U Ultfc 

^ : ifrfe^^Mbfe[Lys ,6 - ,9 - Z0 ' 24 (Boc)]hGhrelin(8-28)^ 30mM 
U U PH2, 3, 4«TFA£fe*5V*T, pH6, 7, 8 « 5N 

NaOH£ffilvtpH£HSi^U 4=0, 2(TC, 37°C> 42 , C©M«f*T? lil 

mmmvTco nmmim.. omm, 2Rm zmm. vmm. 24 urn wmm. 
& t v t « hplc T?©»«f»*©»tr — ^isafc^-rs 

[Lys .6..9.2D.24 (Boc)]hGhrelin ( 8 _28)(Dt:-^S«(Di!j^- (%) £f£BftfJf-Mfi 

T pH £n> b D-;i/t5 £ cico^^^cD^PfiJ {carafe ^» n 

^j&SFO 1 6 hGhrelin (1-28) CD$£ig (^^2) 
(1) hGhrelin (8-28)BiS#5fiiK^*--pll7-8-28ok Dflggi 
I^WU 1 tra— <Djj8k-C. ^7X5 F pll7-8-28ok £#fc= 1 Ttfs 

^bfc^7X5 F P117 8-28oPR t77XS F pi 17-8-28ok (D*BBte, M#CD 
U SH^J^EPHHHHPGGRQMHGYDADVRLYRRHHGSGSPSRHPR (@E^J#-*§- 2 6 ) 1? 

&Z><D\Zftl,, ff©'J — @B^!I« RRHHGSGSPSRHPR (@B^iJ#-^ 3 5 ) ~C$> 
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( 2 ) ^IfTOtl^ hGhrel in (8-28)®-^ 6 K ©3851 
hGhrelin(8-28)ltt'&SeH%my7X^ F pll7-8-28ok Sr^MM W3110$c 

^asau^-rs 20 l <DtgM-zmm&ft^* s^od 660 11^54 <D#mtiL&&it. 

5 

( 3 ) hGhrel in (8-28)i^ISl©^ffitt OmpT ynf7- tf £ ^n-fe 

huIB (2) 7?#6nfcig«^J:0«# Oft 680 g) £ TE (lOmM Tris-HCl, ImM 
EDTA pH8.0) Ay7 7-20 L iaffitf^i^f if— V^X»#:© 

znftmx&^uyh mmmmnog) ^pm^^^^-emmv. od 660 

fiS*« 826 <DmAftffiXR& 550 mL 550 mL (DMXi^m^^.^ 0 50 mL 

OD660 50.0 \ZU^>^o\zm^^'>^^rWiV. Tris-HCl - 

15 (pH8.2) , EDTA(pH8.0)^^tl^n^a^50mM, ImM 5 

mmm. 4. om) \z& vaAit&mMzitrz.. mrniz*. z\- 

£T\ OmpT !/D^T — if \Z& X)!&&W&'g.<D U — SS^J 

RRHHGSGSPSRHPR (K^J#^-3 5) <D Arg-Arg RgSr^JBrS-frfc. SP^, 

30XT55H»f^ 30*0-^15 ^ OmpT ^"D^T—if^lSSrffofc. ^© 
20 3%Ac0H ^^tJPbXHJ^^^ih$-&fco i 0 » 

RHHGSGSPSRHPR-hGhrelin(8-28)£r 1.3 g#fco ESI-MS 4019 (SIM ; 4018) 
hGh re 1 i n (8-2 8) ffilfc^ 6 ft © F^tt OmpT ^ D f 7— if ,£ £ ^ D -fe V ^ > 
& # D T h ^ ^ 7 — fci^^^T©^^, 
RHHGSGSPSRHPR-hGhrelin(8-28)*«iSBIbXViS Z. Lifi^ttft. 

25 

(4) RHHGSGSPSRHPR-hGhrelin(8-28)©*S®l (Bi-T ^->^^td«kS*IS!i) 
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mm ( 3 ) -enZftTz OmpT 7°Df7- t£MJfc$t (900 mL) W« (1. 5M 
Urea,20mM NaCl, lOmM Tr is-HCl pH8. 3) JCT^PM^-frfcGi'l' ^>X^^ 
A SP-Toyopearl 550-c(bed volume 55 mL, 16mmID x 280mm TOSOH |±S2) K: 4 
mzfrtfTlkffilstc. £-HK ¥^«+^*^A^^m> «J«t75%, 
5 mitiWi (1.5M Urea, 1.5M NaCl, lOmM Tris-HCl pH8. 3) 25%/^ e>*#fctif£ 100% 
<£>#^£)@2£ 1-5 ^^A^U^-AT^TT^^P^^A^ffi&tTofeo 5 

fMX*te^950 mgT&ofeo 
10 ±fBlf»m^ (660 mL) £2^I#U 2S!7th-h'J;k 0.1HFAT¥i 
fbbfc YMC-0DS AMO&g 20jttnk YMC %tM) 21. 5mmID x 300mm # 2 IH^ 

ffiVTc, W«-e+^ofc^, ^ffi$t [ 50%T-fe hx h U Jl, 0. 095%TFA] 

u - 5? U — X A# l>— ^ — l£TE&£ b > RHHGSGSPSRHPR-hGhre 1 i n (8-28) 
15 720 mg^^?^ 220 mL (3), (4) TfflV^ciftMt'f*^ n "7 h ^ 

; YMC 0DS AP-302, *&trj§5 ; Hitachi iHM^OYh^77^-y7 
(D7000), ^;lmL/miiK mtti ; A^y 7 r — A [ 1. 0%T-fe h~ h U ;k 
0.1HFA] 1 00%#^ 5Ay 7 7 — B [50.0% TthZhUJk 0.1% TFA ] 100% 

20 © 20 #ffiHDlfitift£4g£. - 

(5) RHHGSGSPSRHPR-hGhre lin (8-28) O t-7 b^zsfi frtf—fr (Boc) <fc 
ffffB (4) 7?#C>nfe^^ 220 mL (RHHGSGSPSRHPR-hGhre 1 in (8-28)^ 720mg 
^•t?) ^77E^7773[:tb, ^aOT-fe h—h «j;K220 mD^JPx. 
25 feo Z\tL\Z 1M ©-j^m^-t-7^;i-^RHHGSGSPSRHPR-hGhrelin(8-28)l*l^# 
3Ef 5 a75 /ItLy s s T5/*ic (^50^) <D 5 ^;H:K:££:£ 
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4.4 mL mmm. 10mM,25 MIS) inx.fe 0 £ 6K: h 'J XfjV7S>tt pH9 \Z 

^ ij-i/ai/-^-Hi D7t f - h 'J Jl/^lil, 
5 Boc-RHHGSGSPSRHPR-[Lys ,6 - ,9 ' 20 - 24 (Boc)] hGhrel in (8-28) £ 530 mg 

300 mL £#/to ESI-MS; 4519 (SfSiifi ; 4518) . 
Boc ^HU^CD RHHGSGSPSRHPR-hGhrel in(8-28) CD^tB ^7°D 7 x-f ~BtX$"? 

X^^i? bn/hU — $l5£jSg#>£,* Boc-RHHGSGSPSRHPR-[Lys l6l9 ' 20i!4 (Boc)] 

hGhrel in (8-28) ®£j&£r5Sfgbfco *M«©^-f:S£(T©^D?hy 
10 X^A^r^fflb^o ; YMC-C8, ^fctS£§ ; Hitachi 

~>X5rA (D7000)> Sfcjg ; 1 mL/min> ^{U ; A*y7 7 A [ l.OXTir . 

hnhUJk O.UTFA] 100Xj&*£>/ty 77 — B [ 60. 0% 7±.h~hVM 0. 095% 

TFA ] 100%<D 20 ftffl<DmMmg&Mo 

15 (6) Kex2 y'u^-T— if IcJ:^. [Lys ,6 - ,9 - 20 ' 24 (Boc)]hGhrel in(8-28) ©ig5t 
W&fB (5) T#6tlfeBoc-RHHGSGSPSRHPR-[Lys l6 - ,9 ' 20 "(Boc)] 
hGhrel in(8-28) £i£*B# 5 AfcT«IS4bfc- 2%T-fe h-h'J 0. IOTA, lOmM 
lllthU^A> PH4.5 T?¥3Hbbfc YMC-0DS AMOKS 20wm> T0S0H 
$£)21.5mmID x 300mm # 5 AtdJhfE Boc MMlfc ($J 500 mg) ^rft^tb^io ¥ 

20 ffttT+^ofct. [70%Til b-HJ;K 0.095%TFA, lOmMB^M 

th'J^A, PH4.5 ]X^tBbfe„ Boc-RHHGSGSPSRHPR-[Lys 1619 - 2024 (Boc)] 
hGhrelin(8-28) (420 mg) ^^tBH-^^m 7th^h'JMX 
A/iKl/— ^ — ^Tl^*bfco*^^ 250mM^b*;V^>«^A^aMTris-HCl 
pH8. 2 ^n-^tlj&iftS 5mM, 50mM fc^:S«k"5 (d^JPbfe. 30T:, 5 $HS4£i& 

25 ^> Kex2 y°U^7—if ($#§§¥ 1 0 - 2 2 9 8 8 4) *&$t(lxl0 7 uni t/mL) £ 
3xl0 4 unit/mL fcfc:5<fc , 5td8SflnU 30°C, 45 #f3jKJi&bfc 0 . 
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*JL.m<Dmmm.fc?w? htfyyj — \Z&Z>mtir<DmW:. l inker SS^iJ 
RHHGSGSPSRHPR t [Ly s 1 6 - 1 9 - 20 - 24 (Boc) ] hGh r e 1 i n (8-28) t fimmtE tiX l^<5 £1 £: 

5 (7) [Lys ,M9 - 20 - 24 (Boc)] hGhrel in(8-28)#:CD*ilgg 

fufS (6) T#^tlfc[Lys ,6 - l9 ' 20 - 24 (Boc)] hGhrel in (8-28) (320 mg) Sr^tP 
(300 mL) pH3. 5 Idlig^ 10%T-fe h ~ h U ;k 0. 095%TFA 

T?¥8HfcUjfc2£*H^ DY h# ODS-SOTs (21. 5mm ID x 300mm # 9 A (108 mL) 
1&m 20um, T0S0H &§<D izMffihfc* ¥«KbJ£T 2 ^7A# U n.— Aift*§M^ 
10 7 [10%TiT h~hU;K 0.095%TFA] 70%, ^yyy—B [65%T"fe 

h - h U ;K 0.1 %TFA] 305K^ 6> /I 777 — B 1 00X CD jgfif 3JBB ^5*7A^Ua 
-AtCT^T-T^yn^^ASrffV^ [Lys 1M9 - 20 - 24 (Boc)] hGhrel in (8-28) 
^fchJ$-&^o ->3 >(5 mL-ro)£#BJU iSIIfr^DY bif5y~<< 

- (^#« (6) <h|WJilTfe^) fcT##T£rrofco [Lys ,6 ' l9 - 20 - 24 (Boc)] 
15 hGhrel in (8-28) <D |g m ®# £ It & „ »S£&. Sfc*gS£*IL» 136 mg <D 
[Lys .6,.9.2o. 2 4 (Boc)] hGhrel in (8-28)#£#fc„ OmpT 7°nr7- ^Smmz.^ 
Z>7°\3±y^>sf-t:&t>ntc. 1300 mg (DffMfc (tufS (3)) £D 136 mg CD 
[Lys .6 >I 9,2o. 2 4 (Boc)] hGhrel in (8-28)#«^p D p ^#fco 

20 . (8- 1) N5fcffi*rJt ([jV°-Boc, Ser 2,6 (tBu)] Ghrel in(l-7) GD<£-/& 1) 
7°n U ;i/-2-^ PDh'J ^)Vmm U /VK t^Aai, 548 mg> 0. 25 mmol) 

ttf^U SI&Fmoc £*i9jgU N Boc-Gly ^iAL-T. 

Boc-Gly-Ser (tBu)-Ser (TBDMS)-Phe-Leu-Ser (tBu)-Pro- 2 p o h U fjWR 

25 m&mmvfco m^nr^m^y'^ vmm (757 mg ) & 0. 1 m tbaf/dmf ^ 

(5 mL) T l l$P*TOSb&. ^^'HfiJJIgS^^L, DMF (10 mL) Tf&lelife 
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#£>nfc)& TBDMS ^"7°^ Pffimtt DMF (10 mL) tcM^i*, DMAP (31 mg, 
0.25 mmol) #£E~F, (144.2mg, l.Ommol), EDC • HC 1 (211 mg, 

1.1 mmol) 16 P^^£$i*fCo JtMi^Ifcb, DMF, ^V7°u¥JVT 

Ttz* y^Mtzntc.&m^7°^Fm%zmc.o z\<d*>(d\z. mm 2 mL / tfe 
2 mi / mit^^-u> 6 mKDm&mm&im^ ^uxmmmwv^ um^ 
y^v&mmfrznm-ztto wm&z&t* *>m*wm^ ^kx-< t- 
)\,*imxvLWLt.^o tm^m. m^^F 248 mg mm 96%) 

£#fc Q *p D D &fti*R^7t hrb'J 2 mL CI^U, YMC-Pack 

ODS-A (20mmx 250mm(cmJPb, 0.1% h'J7^ni^, T-fcbxMUl- 
40%/^ £ 80%£-?tf> 60#fimffii^5^X> h (ffi,M: 10 mL/min)^m$ tfc„ 
g#)IIi#£#3&m, SEWfcflfcU 210 mg<D@^^#^Co 

(8-2) N^JJtfjt ([A^-Boc, Ser 2 6 (tBu)] Ghrelind-7)©^^ Cfri£2) 
yp^^-^pph'JfJW (yntf^-erA%h», 466 mg, 0.25 mmol) 
±\Z. ^^fHgft^MSffl''^, WS^HBTU tCcfcS Fmoc-T^ym©SA 
£t£^U Fmoc £iiiDaIb, N 5fc$S5i3!=fc Boc-Gly ^SAl-T, 

Boc-Gly-Ser ( tBu) -Ser (Tr t) -Phe-Leu-Ser (tBu) -Pro- ^JVffim 
&mmisfr a Z\(Dmm&\%Wk, 5% TIPS / ^nn^>T:30.min 

a-tiao, Trt x©i^*^WB^e»©«]^^iwiBt^ff ofeo mm^^ 

it jj& # b fc £ £ ^ , S & ^ ^ b x 

Boc-Gly-Ser (tBu) -Ser-Phe-Leu-Ser (tBu) -Pro-OH 165 mg#^Co 

^ai^-v-;KPhenacyl Bromide, 40 mg, 1.1 US*), h'JxW5> (20 mg, 

l.lii) £*P^t, DMF jj!9 3mL4«T?2hrSJ«?S-&fe. JRJfc^ S/Si&^&J 
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iP*J£*l£^ ^n^^^b^TOb, Ei 2 0 T*lftB$ii-^U7t<hei5, 
S^ittL-T Boc-Gly-Ser(tBu)-Ser-Phe-Leu-Ser(tBu)-Pro-OPac 

xJ"^>^ (18.2 rag, 1.1 mm). EDC-HC1 (26.4 mg, 1.2 MS*). 
DMAP (1.4 mg, 0.1 DMF m 2 mL +*T?*I3lRJ&S*&., 

u^ASHP^neai*^ ^n^sbfcmmii, Et 2 o T?*fms-tftt*&u e 

feaiRi Boc-Gly-Ser (tBu)-Ser (Oc tanoyl) -Phe-Leu-Ser (tBu)-Pro-OPac 
£l44mg#fc<, ffiflt 1.5mL, ffil&5fc (Zinc Powder, 163mg, 20^*) 

bfc. S-fett^ t bT Boc-Gly-Ser (tBu) -Ser (0c t anoy 1) -Phe-Leu-Ser (tBu) - 

Pro-OH £ 65 mg afciS&ffl&TkRtf 7-fe b=- h U ;KDS^«9 2 mL 

U YMC-Pack ODS-A (20 mm x 250mm fc»Ib, 0.1% hV yJl^uBB.^. 

;M0Xj&*£> 80X3;T© 60^f B lit^^^> ? X> h G5SBt: 10 mL/min) 
T^m^lifeo IWlfrS^flSt^, ^g3S$|bTg6^50 mg £#fco 

(9) SfM-|g'&tlW«» 

■en-^nHulB (8-1) £HutB (7) T#£>nfc |>"-Boc, Ser(tBu) 2 - 6 ]- 
Ghrelin(l-7)^lK[Lys 16 ' ,9 - 20 - 24 (Boc)] hGhrelin(8-28) & £#>Di$X^ / 
Mfe^WW-^fflV^Slyfe©^, Sg-&jRJiStC#bfeo [yr-Boc, Ser(tBu) 2 - 6 ]- 
Ghrelin(l-7)£ 19.3 jumoK HBTU 20.3 Atmol 2&ZXDIPEA 20.3 m mo 1 DMF 
500 ML 1 B#Rg^&Tjfc#bfc. ^CD^, [Lys 16 - 19 - 20 - 24 (Boc)] 

hGhrelin(8-28)£ 18.4 wmol Jk.Z$ DIPEA 55.2 Mmol £ DMF 1 mL }C?&$fb, 

@3cU ?«&CEt 2 0 £JP*_#ftB£-&> ifei§M£, *&nfct&5fcfc:TFA 
3 mL &iPA, 30 min^W£4>/Wdf#bfc 0 TFA£MEE^iU gjSEfc: 
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Bt,o fcim*.*?m3it\ $tm*mx. s^**©^:/? 1 p 77 ng* 
wt.zL<o*><D ttfrtfrm hplc x#m b tcssjpl 5P * - h ±© m wmmmz 83% 

(10) hGhrelin(l-28)#<D»ia 

HufS (9) T#e»nfcSfet»5|55K<Z>ahGhrelin 67 ng&lXWiftt?l mg/mLfc 
0.1 M^T^-fkbfe^tB^D^h^^ATSK-ODS-SOTs 108 mL 
(ID21.5 mm x 300 mm) \zM.ffiVfco ¥fftSt*2* 7 U a-A^t#f , 
;ty7 7 — A [0. 1MBEBS 100X^6^^7 7— B [Wtb^hUJK 0. 1M» 
K]100X©*S^JiB<&5*^A3|?U 3.-AtCX^T-r^7°D^^A^ffV^ 
hGhrelin(l-28)#:^^tB$ii-feo ^M^<£>I®# ^^ft^bX. 
hGhrelin(l-28) 34.4 mg&#fec 

ESI-MS 3371 (i^ii 3370. 86) > 6N mM<t*ftm&<DT J Wtffi.f&tt Ala; 
1.01 (1) , Arg ; 2.97 (3) , Glx ; 5.95 (6) . Gly ; 1.02 (1) , His ; 

1.00 (1) , Leu ; 2 (2) , Lys ; 4.01 (4) , Phe ; 1.00 (1) , Pro ; 

4.01 (4),Ser;3.60 (4),Val;1.00 (1) (m^filteMMm.) . Ca mobi li 
zation?gf£ 1. 3 nM (ref. 1. 5 nM) 

mMmi 7 Boc-Gly-Ser(tBu)-Ser.(TBDMS)-Phe-Leu-Ser(tBu)-Pro-OH(7>fl^ 
TBDMS^i:^ 9 J -i MY£kW<DmM\t 

mmm 1 6 ( s - 1 ) (D^mz^x. 3 m*. u > tbdms 3£©»*r^r^ 
; ^ Mkfcfo&mMgkmz-D^xmmvrz.o ^DUjH-^oobUf 

®L 433A) £JBV>T, JlS^HBTU fc«fc& Fmoc-TS S?>fc 
&&m, Fmoc ^iDlb, N Boc-Gly ^iAT S d fc:«fc V . 
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Boc-Gly-Ser(tBu)-Ser(TBDMS)-Phe-Leu-Ser(tBu)-Pro-2 & D u b U J-JVffi 

m&^mvfeo mz., mm& 0.05 mmoi m 150 mg) foi^m msmR 
uw,±mz.75c$%.fr^z $ ; ^ M\tft?s~Dt^ ffimoimm, mmfrzo^ 
pwWf^<D0km$. mmm 1 6 ( 8 - 1 ) tmmzn o fe„ 

•^-CD^, TBDMS S<«£,R]fcte 0. 1 M TBAF ^^fflV^T 30 ftf&frt, 1 
EDC 4.4 DMAP 1 iJ«£JB^T 8—16 mmK^^^> ZL <h^$f £ b 
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m3m 



TBDMS m&m^Rfc* 





TBAF 
(M) 


mm) 


CD 


<X) 


itm c 

t c 


I 


0.01 


0.25 


89 


94 


98.3 : 


1.7 


II 


0.01 


3 


100 


97 


100 : 


N.D. d 


III 


0. 1 


0.25 


94 


97 


100 : 


N. D. 


IV 


0. 1 


0.5 


100 


96 


100 : 


N. D. 


V 


0. 1 


1 


98 


96 


100 : 


N. D. 


VI 


0. 1 


3 


100 


96 


100 : 


N.D. 



<d % , mum v t# enw^y-f ;M£ ^tbdms*^ 

<i)VteL<Dik-?7$LSbfeo zfZ&S-IMkfe, *??>M4^m. EDC4.4^«, 

dmap \mm&m^. 24«pme*. 

c ; SW#j#fi£&t*J«fci:, #W;BHPLCl::«fcDI£tti. 
d ; N.D.^tH^n-To 
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m4m 





S -^ 










m 








EDC 


DMAP 












FIX. 
















mm) 


(^») 


CO 


















GO 




VII 


4 


4.4 


n 1 9 a 
U. 1 z** 


oo 


94 


97. 2 : 


2.8 


i/T T T 

VI 1 1 


2 


2.2 


1 24 


93 


96 


99. 5 : 


0.5 


T V 

1A 


4 


4.4 


1 1 


85 


78 


80. 5 : 


19.5 


X 


4 


4.4 


1 4 


98 


97 


99.7 : 


0.3 


XI 


4 


4.4 


1 8 


98 


96 


100 : 


N. D. d 


XII 


4 


4.4 


1 16 


, 97 


98 


100 : 


N. D. 


a ; 




. 1 M TBAFT 1 m 








b ; 




2 - z d a h y ^;ntrjiitf>«m 








c ; 














d ; 


n.d. &m-£tu?o 













mum i s i»M-ie^#©«iw 

[N a -Boc, Ser(tBu) 2 - fi ]hGhrelin(l-7) £ [Lys 16 - 19 - 20 ' 24 (Boc)]hGhrelin(8-28) 
i^Jfl£-^x.£:^\ EDC/H0BU EDC/HOSiu DPPAT?fcKJfcj&*iifT f § H £#*BJ 6 
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[yr-Boc, Ser(tBu) 2 - 6 ]-Ghrel in(l-7) +hGhrel in(8-28) 







(HPLCctD^ttS) 


HBTU 




83 % 


EDC/HOBt 


1 6 mm 


74 % 


EDC/HOSu 


i 6 mm 


40 % 


DPPA 


2 4mm 


19 % 
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m (o m wi 

%'PU< L*b 1 ©7S;iX«#7^;i^l ; -A (R) - a 
tf7~¥S&, -f^^VU;VS, -f>K'JJH, *JW7bMKXfi% 

i4^#-etuiB^y^ Fmmz&tfz>&mm&m>m?£i*-z> mn^^- 

S^^HWfM-*MHttKJK»flB±W«b, (b) tm^^^^mm 
te»IK*MB_ktf> e>«UK£i*5;i£ft<, liS R £ D lit ft £ 5 <5 T 5 ./ 

«x 7 $ y at a ©«as :& 5 r j^tt \z urnm-Amx $nx^§ 

^i£#Il*£»!lU (c) IOIBJK««bfcfi!«[*««i»RT«Etf|f 
U (d) i§^'l4^#TSGf3^^HK>tfc^^^^«»^rai^ii-^^<h^ 
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4. v-u;^«@»^\ t-^;w^^^;v>-u;i/ (tbdms) , t-^ 

(tbdps) , hu<y^p^>u;i' (tips) , hu-rv 

y^V-v-U^ (TIBS) , t -^^A^^;l^V)V (ThxDMS) Xtth'J7 

^-;ix->u;i/ (tps) -cr&D, y^itmmT>^=- ^A^rh^^W^ 

— C7A7;^U H (TBAF) , ^h^X^T>^E~^A^;^U H (TEF) X 

5. A#HrU>> Xl^X>, S'XtM'^ ^c^Ev-X^ U> ? >, ■: 

x-^;^-&, ^3-x— ^jV7>r H^, 75 F 

O-^'Jny FI^XteN -^'J3y H^^tT ACDffl^cDSJS 
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7. ^^Ktfftf-a*, tfuv>hi,<\$*r<Dtg§mfa ximmifuv> 

If 5fc<E>ISBi§ 6 ^^fBfic©^^ H©fJt©ig5t^c 

u busb (a) ©^y^Fifiti^'jfla^, (b) mm&omc7Si/mjL\± 

& mmT & "si t gtt & § ^ jisit w BgS/Wn $ tix t > s ^ ^ h Kit 
ssbksu suib (a) w (b) ■emm-znr^y'^FffiK&mti-r&zzi 

i o . je-g-siat, 2 - ( i - 1 Hn^>y h u 7V—)v- i — r ;w - 1 , 

1, 3, 3 -f h7^fJ^D^A ^\^1t^;^0 3^X^^— h (HBTU), 

2 - ( i - h H n^>»; h U 7i/-;p- 1 --f ;w -i, i, 3, 3-^h^ 
*?-)Wu-VJ± "Thy7)V3rUT$\s*-v (TBTU), ^^^-;i/^x^u;i/ 

Tv^F (DPP A), y7x-MX*Dy7^T-b (DEPC), 5M V 7°D \±)V 
#;M^>M$F (DIPC), y^^DA+yMjH^?^ (DCC) Xttl- 

x^;p-3- (3-w;P75/^Dif;w m^$f (edo 
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11. m&tiMfi* z?-< s J~7u\Z)],j3)V7Sz?<1 ^ H (DIPC), yyi/D^ 
zs)Vjj)V^J^ =i H (DCC) X«l-X^;W-3- (3-y^W$y7°P 

t:;w *;i/#$?-r$ h (edc) t&d, t&iB^sa&fflVis^^HtHfjt (a) 

<h (b) (Dffi&ifi* l-tKn+M^/hijj^-JP (HOBt), 1-tFo 
^>X^yW$K (HOSu) Xte3, 4-yt FD-3-hFD+y-4- 

t^v-^>yhU7v> mooBt) (DW&T-?ftibnz>ztifr*>?3LZ>m78.<D 
i*i (2) ; ifM (i) iz^^xm^mmm^mmvr^m^. nzmtm^rw 

X@ (3) ;IS (1) Xfct (2) T#e>nfeS^^F©#J|«fc*3^^>, 

7«*. 75yi, ^T-s^y*, <^^/u;«, -t>fu;ps. 
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S; 

i4. ig (2) iz&tf&um^?- Fi&zmmizj: o u >%-mmt 
1 3 mizmwwmm^?- h-xttsetoiiim 

st ^©iSHfg i 2 m-m i 6 ^tcsarn©^^^ Hx»iss©sim 

1 8 . f*li*^B o c ST?££fi;&<Z)iSBfg 1 2 M-W, 1 7 ^ttBIg© 
1 9. Ii (1) ; Bfri©7 5 7 tE^iJ^f h* (OT, 

43 v i x a eu^ y ^ f t ^ 5 . ) & n - h t § ^ssa^ox m m ^ ^ f izmm 
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X@ ; 

x*i (2) ;x*§ (i) iz^xm^mBm^m-m.vr^m^. nznrzm&m 

XfM (3) ;X*§ (1) Xte (2) -e^^tlfeSW^^ H©flHHfc**tS, 

8 ; 

X@ (4);If§ (3) T#^tlfcM$nTt/^gW^?H^ pH4~ 
8 ©j§SSit»T?3BISiR^#TSxe ; 

2 1. X@ (2) tC*3^S««^^HRt)^afC«kt)U>*-ga?lJt 
a ffO^ 7° 5=- H <h ©<2J ©r#Ht7^\ OmpT^Df 7— i?X ©Si^ffc&tfK 
e x 27°u^-7— ^JZiZ^<Dmm&&m^X2&1gXftt>ftZ>Z\Lfr£>f3L%> 
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